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APPLICATION FOR PATENT TERM EXTENTION UNDER 35 U.S.C. §156 
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Commissioner for Patents 
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Alexandria, VA 22313-1450 



Dear Sir: 



RECEIVED 

JAN 2 5 2006 
OFFICE OF PETITIONS 



St. Francis Medical Technologies, Inc. hereby applies for extension of the term of 
U.S. Patent No. 6,235,030 to Zucherman et al. (referred to hereafter as "the Zucherman et 
al. U.S. Patent No. 6,235,030"). 

The Zucherman et al. U.S. Patent No. 6,235,030 is a continuation of U.S. Patent 
Application No. 09/179,570 (now U.S. Patent No. 6,048,342). AppUcant St. Francis 
Medical Technologies, Inc. is the owner of U.S. Patent No. 6,048,342, and any 
continuation thereof, including the Zucherman et al. U.S. Patent No. 6,235,030, by virtue 
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of the Assignment from the inventors to St. Francis Medical Technologies Inc., recorded 
on January 7, 1999 at Reel 9700, Frames 0195-0199. 

This submission is in accordance with 35 U.S.C. §156 and 37 C.F.R. §1.710, 
§1.720, §1.730, §1.740 and §1.777. The Zucherman et al. U.S. Patent No. 6,235,030 
claims a product comprising a medical device subject to regulation by the Federal Food, 
Drug and Cosmetic Act, namely an Interspinous Process Decompression System, as 
embodied by the X-Stop® Interspinous Process Decompression System (35 U.S.C. 
§156(f)(l)(B) and 37 C.F.R. §1. 710(b)(3)). 

The original and two copies of this application are being submitted as requested. 
If any further information is required, please advise the undersigned. 

L ELIGIBILITY FOR PATENT TERM EXTENSION 

Applicant beUeves the Zucherman et al. U.S. Patent No. 6,235,030 is eligible for 
patent term extension in accordance with 35 U.S.C. §156(a)(l)-(5) and 37 C.F.R. 
§1.720(a)-(h) as follows: 

A. The Zucherman et al. U.S. Patent No. 6,235,030 claims a product as 
defined in 37 C.F.R. §1.710, namely a medical device comprising an Interspinous 
Process Decompression System, which is also referred to in the patent as a "Spine 
Distraction Implant" (37 C.F.R. §1.710(b)(3) and §1.720(a)). 

B. The term of the Zucherman et al. U.S. Patent No. 6,235,030 has not yet 
expired before the filing of the present application (35 U.S.C. § 156(a)(1) and 37 C.F.R. 
§ 1.720(g)). 

C. The term of the Zucherman et al. U.S. Patent No. 6,235,030 has never 
been extended under subsection (e)(1) of 35 U.S.C. §156 (35 U.S.C. §156(a)(2) and 37 
C.F.R. § 1.720(b)), 

D. This application for extension of the Zucherman et al. U.S. Patent No, 
6,235,030 is submitted in compliance with 35 U.S.C. §156(d)(l)-(4) and 37 C.F.R. 
§1.740 by the patent owner, St. Francis Medical Technologies, Inc., through its 
undersigned representative (35 U.S.C. § 156(a)(3) and 37 C.F.R. § 1.720(c)). 
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E. The product claimed in the Zucherman et al. U.S. Patent No. 6,235,030, 
namely an Interspinous Process Decompression System, has been subject to a regulatory 
review period as defined in 35 U.S.C. § 156(g) before its commercial marketing or use 
(35 U.S.C. § 156(a)(4) and 37 C.F.R. § 1.720(d)). 

F. The permission for the commercial marketing or use of the product of the 
Zucherman et al. U.S. Patent No. 6,235,030 after such regulatory review period is the 
first permitted commercial marketing or use of the product under the provision of law 
under which such regulatory review period occurred (35 U.S.C. § 156(a)(5)(A) and 37 
C.F.R. §1.720(e)(l)). 

G. This application for extension of the Zucherman et al. U.S. Patent No. 
6,235,030 is submitted within the sixty-day period beginning on the date the product first 
received permission for commercial marketing or use under the provisions of law under 
which the applicable regulator review period occurred, i.e., within sixty days of 
November 21, 2005, or by January 20, 2006 (37 C.F.R. § 1.720(f)). 

H. No other patent term has been extended for the same regulatory period for 
the product (37 C.F.R. § 1.720(h)). 

II. IDENTIFICATION OF APPROVED PRODUCT (37 C.F.R. §l,740(a)(l)) 

The approved product comprises an Interspinous Process Decompression System 
identified by tradename as the " X-Stop® Interspinous Process Decompression System" 
(hereafter the X-Stop® device). 

The X-Stop® device is a device that is implanted between the spinous processes in 
order to block limibar extension, following distraction of the interspinous space by the 
patient's position on the operating room table and dilation of the soft tissue by the 
surgeon. The X-Stop® device generally includes a spacer assembly and a wing 
assembly. The spacer assembly includes a tissue expander, an oval spacer and a fixed 
wing. The wing assembly includes an adjustable wing and locking screw. Figures 
showing the X-Stop® device are included below in Section IX (on page 8). 

The X-Stop® device is implanted with the patient in the right lateral decubitus, 
spine flexed position, under local anesthesia with IV sedation, through a small 1-2 inch 
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midline incision posteriorly over the spinous processes. After the spacer is implanted 
imder the supraspinous ligament and through the interspinous ligament, the wing 
assembly is attached. The width is adjusted and the set screw tightened with a torque 
limiting screwdriver. 

The X-Stop® device is used to treat lumbar stenosis. Lumbar stenosis is a 
condition of the spine with multiple etiologies that creates a clinical syndrome 
characterized by back, buttock or leg pain with characteristic provocative or palliative 
features caused by narrowing of the spinal canal or neural foramina producing nerve 
compression, and ischemia. Central stenosis involves compression of the spinal cord and 
thecal sac, while lateral stenosis involves compression of the nerve root medially or 
laterally by facet hypertrophy. Tumor and infectious masses can also be the cause of 
stenosis of the spine. Symptoms usually occur after late middle age affecting men more 
often than women. Etiologies of stenosis can be congenital or acquired, (the most 
common type), often due to degenerative enlarged facet joints, or degenerative 
spondylolisthesis. Soft tissue (ligamentum flavum or disc) can contribute to thecal sac 
compression (up to 40%). Often degeneration is not limited to one level but encompasses 
more than one level in the spine. It is not unconunon at all to have lumbar stenosis that 
primarily affects only one or two levels. In some cases there may be an amount of 
degeneration at multiple (or all) levels, but often the canal stenosis is severe in only one 
two adjoining levels and good symptomatic relief can be achieved by decompressing only 
the levels where there is significant canal stenosis and nerve root compression. If 
multiple levels are involved, one cannot easily differentiate which are causing symptoms, 
and thus all levels where the stenosis is causing root compression are usually 
decompressed. 

Known treatment for stenosis involves initial rest, abdominal exercises, pelvic tilt 
and flexion exercises, NSAIDS and weight reduction. Epidural Steroids may be helpfial 
for short term relief but have not shown long term efficacy in sparse controlled studies. 
Surgical decompression with and without fiision is indicated when patients with positive 
imaging studies experience unacceptable impaired quality of life due to symptoms. 
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There are multiple variations of procedures that decompress and then, if necessary, 
restabilize the spine following decompression. 

Frequently, patients with limibar spinal stenosis have multiple co-existing medical 
conditions that may make them unsuitable risky candidates for lengthy surgical 
procedures and general anesthesia. The X-Stop® device proposes to fill in the continuum 
between conservative care and invasive surgical procedures to decompress the spinal 
cord or nerve roots, with a minimally invasive procedure which can be done as an 
outpatient under local anesthesia. 

III. IDENTIFICATION OF FEDERAL STATUTE UNDER WHICH 
REGULATOR REVIEW OCCURRED (37 C.F.R. §1. 740(a)(2)). 

Regulatory review of the approved product was conducted under Section 515 of 
the Federal Food, Drug and Cosmetic Act (21 U.S.C. §360e). 

The Investigational Device Exemption (IDE) review was conducted under: 

TITLE 21--F00D AND DRUGS 

CHAPTER I--FOOD AND DRUG ADMINISTRATION 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 

SUBCHAPTER H--MEDICAL DEVICES 

PART 812 INVESTIGATIONAL DEVICE EXEMPTIONS 

The Premarket Approval Application (PMA) review was conducted under: 

TITLE 21 --FOOD AND DRUGS 

CHAPTER I-FOOD AND DRUG ADMINISTRATION 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 

SUBCHAPTER H~MEDICAL DEVICES 

PART 814 PREMARKET APPROVAL OF MEDICAL DEVICES 

The regulator review was conducted by The Center for Devices and Radiological 
Health of the Food and Drug Administration (FDA), including the Office of Device 
Evaluation-Orthopedic Devices Branch, and the Office of Compliance. 
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IV. DATE OF PERMISSION (37 C.F.R. §1.740(a)(3)) 

The product received permission for commercial marketing or use under the 
above noted provisional of law on November 21, 2005. Substantiation of this date is 
provided in Exhibit G. 

V. APPLICATION PERMITTED WITHIN SIXTY DAY PERIOD (37 C.F.R. 
§1.740(a)(5)) 

The present application for extension is being submitted within the sixty day 
period permitted for submission pursuant to 37 C.F.R. § 1.720(f), with the last day on 
which the application could be submitted being January 20, 2006. 

VI. IDENTIFICATION OF PATENT (37 C.F.R. §1.740(a)(6)) 

The patent for which an extension is being sought is the U.S. Patent No. 
6,235,030, which issued May 22, 2001. The inventors are James F. Zucherman, Ken Y. 
Hsu, Charles J. Winslow and Henry A. Klyce. 

A Terminal Disclaimer, a copy of which is provided in Exhibit B, was filed 
during prosecution of the Zucherman et al. U.S. Patent No. 6,235,030. 

The Zucherman et al patent is set to expire January 2, 2017, which is 20 years 
from its earliest priority date. 

The Terminal Disclaimer does not cause the Zucherman et al. U.S. Patent No. 
6,235,030 to expire any earher than January 2, 2017, because U.S. Patent No. 6,048,342 
listed in the Terminal Disclaimer is also set to expire on January 2, 2017. 

VII. COPY OF PATENT (37 C.F.R. §1.740(a)(7)) 

A copy of the entire Zucherman et al. U.S. Patent No. 6,235,030 is provided in 
Exhibit A. 
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VIIL DISCLAIMER, CERTIFICATE OF CORRECTION, RECEIPT OF 
MAINTENANCE FEE PAYMENT OR REEXAMINATION 
CERTIFICATE (37 C.F.R. §1.740(a)(8)) 

A copy of the Terminal Disclaimer, filed during prosecution of the Zucherman et 
al. U.S. Patent No. 6,235,030, is provided in Exhibit B, as mentioned above. 

No Certificate of Correction or Reexamination Certificate has been issued in the 
Zucherman et al. U.S. Patent No. 6,235,030. 

The first maintenance fee required under 37 C.F.R. § 1.362(d)(1) was timely paid 
on November 2, 2004. A copy of the Receipt of Maintenance Fee Payment is provided in 
Exhibit C. 

— end of page — 
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IX. THE PATENT CLAIMS THE APPROVED PRODUCT (37 C.F.R. 
§L740(a)(9)) 

The Zucherman et al. U.S. Patent No. 6,235,030 claims the approved X-Stop® 
device, which is shown in the figures below. The top figure shows the X-Stop® device 
without the second wing (labeled 60) attached; and the bottom figure shows the X-Stop® 
device with the second wing (labeled 60) attached. 




10 



The X-Stop device is within the scope of at least claims 1, 2, 7-9, 14, 16-25 and 
28-30 of the Zucherman et al. U.S. Patent No. 6,235,030. 

For convenience, set forth below in Table 1 is a comparison of the limitations of 
exemplary claim 1 and the X-Stop® device. 
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TABLE 1 



Claim I of the 

Zucherman et al U.S. Patent No. 6,235,030 


The X-Stop^ device 


1. An implant for relieving pain associated 
with at least one of spine and surrounding 
tissues and structures, which implant is 
positionable between spinous processes of 
the spine, the implant comprising: 


Element 10, shown in the above figures, 
is an implant for relieving pain associated 
with at least one of spine and surrounding 
tissues and structures. Implant 10 is 
positionable between spinous processes 
of the spine. 


a first wing adapted to be positioned adjacent 
the spinous processes with a central body 
extending therefrom. 


Element 20 is the first wing. 

Element 30 is the central body that 
extends from the first wing 20. 


said central body having a longitudinal axis 
and 


Dashed line 40 illustrates the longitudinal 
axis of the central body 30 


said central body adapted to be positioned 
between the spinous processes, 


The central body 30 is adapted to be 
positioned between the spinous 
processes. 


said first wing of a sufficient dimension to 
prevent said first wing from slipping between 
the spinous processes; and 


The first wing 20 is of sufficient 
dimension to prevent it from slipping 
between spinous processes of the spine. 


a sleeve positioned over said central body 


Element 50 is the sleeve that is 
positioned over the central body 30. 


with said sleeve being able to rotate about 
said longitudinal axis of said central body so 
as to be positionable relative to said central 
body in order to aid in positioning said 
implant between spinous processes. 


The sleeve 50 is rotatable about the 
longitudinal axis 40 of the central body 
30, as indicated by dashed line 70, in 
order to aid in positioning the implant 10 
between spinous processes. 



— end of page — 
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X. RELEVANT DATES TO DETERMINE REGULATORY REVIEW 
PERIOD (37 C.F.R. §L740(a)(10)(v)) 

The Zucherman et al. U.S. Patent No. 6,235,030 claims a medical device product. 

The effective date of the investigational device exemption (E)E) is Jime 10, 1999, 
and the IDE number is G990128 (37 C.F.R. §1.740(a)(10)(v)(A)). The letter from the 
FDA Center for Devices and Radiological Health provided in Exhibit D substantiates 
this date. 

The date clinical investigation on humans involving the device was begun is 
February 11, 2000. The Operative Report provided in Exhibit E substantiates this date. 

The application for product approval for the X-Stop® device under section 515 of 
the Federal Food, Drug and Cosmetic Action was initially submitted on January 6, 2004, 
and was assigned No. P040001 (37 C.F.R. §1.740(a)(10)(v)(B)). The letter from the 
FDA Center for Devices and Radiological Health provided in Exhibit F substantiates this 
date. 

The application for product approval for the X-Stop® device was approved on 
November 21, 2005. The letter from the FDA indicating such approval is provided in 
Exhibit G. 

— end of page — 
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XI. ACTIVITIES UNDERTAKEN BY APPLICANT DURING REGULATORY 
REVIEW PERIOD (37 C.F.R. §L740(a)(ll)) 

Set forth in Exhibit H is a table that includes a brief description of the significant 
activities undertaken by the Applicant St. Francis Medical Technologies, Inc. during the 
regulatory review period with respect to the approved X-Stop® device, including the 
dates of such activities. In the table, the terms "AOOl", "A002" etc., refer to amendments 
to the PMA P04001. 

— end of page — 
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XII. STATEMENT OF ELIGIBILITY FOR PATENT TERM EXTENSION 
AND STATEMENT AS TO LENGTH OF EXTENSION (37 C.F.R. 
§1.740(a)(12)) 

In the opinion of the Applicant St. Francis Medical Technologies, Inc., the 
Zucherman et al. U.S. Patent No. 6,235,030 is eligible for patent term extension, as set 
forth in detail in Section I above. 

Applicant claims that the length of the extension to be granted is 1053 days from 
the original expiration data of January 2, 2017, i.e., November 21, 2019. The length of 
the extension was determined according to 35 U.S.C. § 156(g)(3) and 37 C.F.R. §1.777, 
as shown below. 

Length of Regulatory Review 

Under 37 C.F.R. § 1.777(c), the regulatory review period for a medical device is 
the sum of 

(1) the number of days in the period beginning on the date of clinical 
investigation on humans involving the device was begun (i.e., February 11, 2000) and 
ending on the date an application was initially submitted with respect to the device under 
Section 515 of the Federal Food, Drug, and Cosmetic Act (i.e., January 6, 2004); and 

(2) the number of days beginning on the date an application was initially 
submitted with respect to the device under Section 515 of the Federal Food, Drug, and 
Cosmetic Act (i.e., January 6, 2004) and ending on the date such appHcation was 
approved under such Act (i.e., November 21, 2005). 

The period under section 37 C.F.R. § 1.777(c)(1) is the period from February 11, 
2000 to January 6, 2004, which is a period of 1425 days. 

The period under section 37 C.F.R. § 1.777(c)(2) is the period from January 6, 
2004 to November 21, 2005, which is a period of 685 days. 

Thus, the regulatory review period under 37 C.F.R. § 1.777(c) for the X-Stop® 
device was 2110 days. 
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Term of Patent 

Under 37 C.F.R. §1. 777(d)(1), the term of the patent as extended for a medical 
device will be determined by subtracting from the number of days determined for the 
regulatory review period: 

(i) the number of days in the periods of paragraph (c)(1) and (c)(2) of this 
section which were on and before the date on which the patent issued; 

(ii) the number of days in the periods of paragraphs (c)(1) and (c)(2) of 
this section during which it is determined under 35 U.S.C. 156(d)(2)(B) by the Secretary 
of Health and Human Services that Applicant did not act with due diligence; 

(iii) one-half the number of days remaining in the period defined by 
paragraph (c)(1) of this section after that period is reduced in accordance with paragraphs 
(d)(l)(i) and (d)(l)(ii) of this section. 

The Zucherman et al. U.S. Patent No. 6,235,030 patent issued on May 22, 2001. 
The number of days in the periods of paragraph (c)(1) and (c)(2) of this section which 
were on and before the date on which the patent issued is the number of days from 
February 11, 2000 to May 22, 2001, which is 466 days. (37 C.F.R. §1.777(d)(l)(i)) 

No determination has been made by the Secretary of Health and Human Services 
that Applicant did not act with due diligence. Applicant submits that Applicant acted 
with due diligence throughout the clinical investigation period and the pre-market 
approval application period, whereby 0 days should be subtracted from the regulatory 
review period for lack of due diligence. (37 C.F.R. §1.777(d)(l)(ii)) 

One-half the number of days remaining in the period defined by paragraph (c)(1) 
of this application after that period is reduced in accordance with paragraph (d)(l)(i) and 
(d)(l)(ii) is Vz (1425-466) = 479.5 days. (37 C.F.R. §1.777(d)(l)(iii)) 

Accordingly, the period of extension is 21 10 days - 466 days - 479.5 days = 1 164 

days. 

Stated another way, the period of extension 

= Vz (Testing Phase) + Approval Phase 
= Vi (1425 - 466) + 685 = 1 164 days 
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Under 37 C.F.R. § 1.777(d)(2), the date of the original patent term (i.e., January 2, 
2017) plus 1164 days is March 11, 2020. 

Under 37 C.F.R. § 1.777(d)(3), 14 years from the date of approval of the 
application under Section 515 of the Federal Food, Drug, and Cosmetic Action (i.e., 
November 21, 2005) is November 21, 2019. 

Under 37 C.F.R. § 1.777(d)(4), a comparison of the dates for the ends of the 
periods obtained pursuant to paragraphs (d)(2) and (d)(3) of this section, indicates that the 
earlier date is November 21, 2019. 

Thus, the term of extension of the Zucherman et al. U.S. Patent No. 6,235,030 
patent should be from the original expiration date of January 2, 2017 to November 21, 
2019, for a total of 1053 days. 

XIIL DUTY OF DISCLOSURE (37 C.F.R. §1.740(a)(13)) 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the patent term extension sought herein. 

XIV. PRESCRIBED FEE 

The government fee of $1,120 required under 37 C.F.R. §1.200) is enclosed by 
check. The Commissioner is authorized to charge the required fees and any 
underpayment or credit any overpayment to Deposit Account No. 06-1325 for any matter 
in connection with this response which may be required. 

— end of page — 
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XV. CORRESPONDENCE INFORMATION (37 C.F.R. §L749(a)(15)) 



Inquiries and correspondence relating to the present application for patent term 

extension should be directed to: 

Sheldon R. Meyer, Reg. No. 27,660 
Customer No. 23910 
Fliesler Meyer LLP 

Four Embarcadero Center, Fourth Floor 
San Francisco, Cahfomia 941 1 1-4156 
Telephone: 415/362-3800 
Facsimile: 415/362-2928 
srm@fdmLcom 

XVI. DUPLICATES (37 C.F.R. §1.740(b)) 

This application is accompanied by two additional copies of this application (for a 
total of three copies). 



XVII. CONCLUSION 

Based on the above, Applicant St. Francis Medical Technologies, Inc. respectfully 
requests an extension of the term of the Zucherman et al. U.S. Patent No. 6,235,030. 

The Commissioner is authorized to charge any underpayment or credit any 
overpayment to Deposit Account No. 06-1325 for any matter in connection with this 
reply, including any fee for extension of time, which may be required. 



FLIESLER MEYER LLP 
Four Embarcadero Center, Fourth Floor 
San Francisco, Califomia 941 1 1-4156 
Telephone: (415)362-3800 
Facsimile: (415) 362-2928 
Customer No. 23910 



Respectfully submitted, 




Jeffre^R. Kurin 
Reg. No. 41,132 
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ABSTRACT 



A spine distraction implant alleviates pain associated with 
spinal stenosis and facet arthropathy by expanding the 
volimie in the spine canal and/or neural foramen. The 
implant provides a spinal extension stop while allowing 
jOreedom of spinal flexion. 

31 Claims, 73 Drawing Sheets 
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SPINE DISTRACTION IMPLANT distracting the processes a sufiScient amount in order to 

increase the volume of the spinal canal in order to relieve 

CROSS REFERENCE TO RELATED pain. The method further includes implanting a device in 

APPLICATION order to maintain the amount of distraction required to 
This application is a continuation of U.S. application Ser. * relieve such pain. 

No, 09A79^70, filed Oct. 27. 1998, U.S. Pat. No. 6,048, 1° X^t a further aspect of the invention, the method 

342, which is a continuation-in-part of U.S. application Ser, inchides implanUng a device in order to achieve the desired 

No. 09/175,645, filed Oct. 20. 1998, U.S. Pat. No. 6.068, distraction and to maintain that distraction. 

630, which is a continuation-in-part of U.S. application Ser. In yet a further aspect of the invention, the implant 

No. 08/958;281, filed Oct. 27, 1997, U.S. Pat. No. 5,860. includes a first portion and a second portion. The portions 

977, which is a continuation-in-part of U.S. application Ser. arc urged together in order to achieve the desired distraction. 

No. 08/778.093, filed Jan. 2, 1997, U-S. Pat. No. 5336.948. in still a further aspect of the invention, the implant 

BArKfiROUND OF THF INVFNTION includes a distracting unit and a retaining unit. The distract- 

BACKGROUND OF THE INVENTION includes a body which can be urged between 

As the present society ages, it is antidpated that there will adjacent spinous processes. The body includes a slot. After 

be an increase in adverse spinal conditions which are the distracting unit is positioned, the retaining unit can fit 

characteristic of older people. By way of example, with into the slot of the retaining unit and be secured thereto, 

aging comes increases in spinal stenosis (inchiding but not In yet a further aspect of the invention, the implant 
limited to central canal and lateral stenosis), the thickening 20 includes a first unit with a central body. A sleeve is provided 

of the bones which make up the ^inal column and facet over the central body and is at least partially spaced firom the 

arthropathy. Spinal stenosis is characterized by a reduction central body in order to allow for deflection toward the 

in the available space for the passage of blood vessels and central body. 

nerves. Pain associated with such stenosis can be relieved by a fijrther aspect of the invention, the implant includes 
medication and/or surgery. Of course, it is desirable to 25 a fir^t unit having a central body with a guide and a first 

eliminate the need for major surgery for all individuals and v^ring, with the first wing located at first end of the body. The 

in particular for the elderly. guide extends from a second end of the body located distally 

Accordingly, there needs to be developed procedures and from the first wing. The implant further includes a sleeve 

implants for alleviating such condition which are minimally provided over said central body. The sleeve is at least 
invasive, can be tolerated by the elderly and can be per- 30 partially spaced firom the central body in order to allow for 

formed preferably on an outpatient basis. deflection of the sleeve toward the central body. The implant 

further includes a second wing and a device for securing the 

SUMMARY OF THE INVENTION 3^^^ ^^g to the first unit, wherein the sleeve is located 

The present invention is directed to providing a minimally between the first and second wings, 

invasive implant and method for alleviating discomfort in yet another aspect of the invention, an implant system 

associated with the spinal column. includes a cylindrical sleeve which is inwardly deflectable. 

The present invention provides for apparatus and method system further includes an insertion tool which includes 

for relieving pain by relieving the pressure and restrictions *° insertion guide, a central body, a stop and a handle. The 

on the aforementioned blood vessels and nerves. Such guide and the stop extend from opposite sides of the central 
alleviation of pressure is accomplished in the present inven- ^ ^°^y the handle extend from the stop. A sleeve fits over 

tion through the use of an implant and method which distract the guide and against the stop preparatory to being posi- 

the spinous process of adjacent vertebra in order to alleviate tioned between the two adjacent vertebrae with the insertion 

the problems caused by spinal stenosis and facet arthropathy tool. 

and the like. While the implant and method particularly In yet a further aspect of the invention, the implant 

address the needs of the elderly, the invention can be used includes central body and first and second wings and a 

with individuals of all ages and sizes where distraction of the means for selectively positioning one of the first and second 

spinous process would be beneficial. wings relative to the other in order to accommodate spinous 

In one aspect of the invention, an implant is provided for processes of different sizes, 
relieving pain comprising a device positioned between a first In yet still a further a^>ect of the invention, the implant 
spinous process and a second spinous process. The device includes a sleeve which is rotatable relative to the wings of 
includes a spinal column extension stop and a spinal coltunn the implant in order to be able to accommodate the ana- 
flexion non-inhibitor. tomical structtu'e of spinous processes. 

In another aspect of the invention, the implant is posi- In yet still a further a^ct of the invention, the sleeve is 

tioned between the first spinous process and the second formed from bar stock comprised of a super-elastic material, 

spinous process and includes a distraction wedge that can Other implants and methods within the spirit and scope of 

distract the first and second spinous processes as the implant the invention can be used to increase the volume of the 

is positioned between the spinous processes. spinal canal thereby alleviating restrictions on vessels and 

In yet another aspect of the present invention, the implant nerves associated therewith, and pain, 

inchides a device which is adapted to increasing the volume «, ^oini; f^cci-DTixnnM r^c xirc ttii-i mcc 

of the ^inal canal and/or the neural foramen as the device ^^^^^ Ubi>CKIFl ION Ob mh HOURES 

is positioned between adjacent spinous processes. FIGS. 1 and 2 depict an embodiment of an implant of the 

In yet a further aspect of the present invention, a method invention which is adjustable in order to select the amount 

is presented for relieving pain due to the development of, by of distraction required. FIG. 1 depicts the implant in a more 
way of example only, spinal stenosis and facet arthropathy. 65 extended configuration than does FIG. 2. 

The method is comprised of the steps of accessing adjacent FIGS. 3a and 3b depict side and end views of a first forked 

first and second spinal processes of the spinal column and and of the embodiment of FIG. 1. 
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FIGS. 4a and 4b depict side sectioned and end views of RGS. 79, 80. SOa. 81, 82, 83, 83ij, 84, 85, 86 and 87 

an interbody piece of the implant of FIG. 1. depict still a further embodiment of the present invention. 

FIGS. 5fl and 5b depict side and end views of a second FIGS. 88, 89, 90 and 91 depict yet another embodiment 

forked end of the embodiment of FIG. 1. of the present invention. 

FIGS. 6, 7, 8, 9 and 10 depict apparatus and method for ^ pjcs. 92, 92a, 92b, 93, 93fl, 93fe, 93c, 93d, 94. 94a, 94/>, 

another embodiment of the present invention for creating 95. 95a, and 96, depict still a further emboidiment of the 

distraction between adjacent ^inous processes. present invention wherein a sleeve is provided which is 

FIGS. 11, 12 and 13 depict yet a further embodiment of capable of deflecting refuse to relative motion between 

the invention for creating distraction between adjacent the spinous processes. 

spinous processes. FIG. 97 depicts still another embodiment of the present 

FIGS. 14 and 15 depict a further apparatus and method of invention, 

an embodiment of the invention for creating dislraption. piG. 98 depicts yet a further embodiment of the present 

FIGS. 16, 16fl, and 17 depict yet another embckliment of invention, 

the present invention. 15 pics 99 ^nd 100 depict still another embodiment of the 

FIGS. 18, 19 and 20 depict yet a further apparatus and present invention including an insertion tool, 

method of the present embodiment. pjGS. 101, 102, 102fl, 103. 104, 105, 106, and 107 depict 

FIGS. 21 and 22 depia still a further embodiment of the still a further embodiment of the present invention, 

present invention. Pj^g ^^^^^ another embodiment 

FIGS. 23, 24 and 25 depict another embodiment of the 20 ^j^^ present invention, 

present invention. Pj^g ^^2, 113, 114, 115. 116, and 117 depict yet 

nCS. 26, 27 and 28 depict another embodunent of the another embodiment of the present invention, 

mvention. depicts a graph showing characteristics of a 

FIGS. 29 and 30 depict side elevauonal views of differ- ^ preferred material usable with several of the embodiments of 

ently shaped implants of embodiments of the present inven- present invention. 

^ ,„ . . . , ^ FIGS. 119a and 119/? depict side and plan views of still a 

nGS.31,32and33dep,ctvanousimplantposiUonsof an f^^j^cr embodiment of the present invention, 

apparams of the pr^nt mventioa ^^05 depict side and plan views of the 

FIGS. 34 and 35 depict yet another apparams and method 30 second wing which can be used in conjunction with the 

of the present mvention. embodiment of the invention of RGS. 119a and 119i>. 

FIGS.36,37and38depiclthreedifferentembodimentsof ^^^^ ^216 depict side and plan views of the 

tlie present mvention. ^^^^^j embodiment of the 

FIGS. 39 and 40 depict yet another apparatus and method invention depicted in RGS. 119fl and 119fc. 

1'^' present invention 35 ^^^^ ^^2^ and 122c depict top, side and end 

HGS. 41, 42 and 43 depict yet further embodiments of an ^ ^^ich is a portion of the embodiment of the 

apparatus and method of the present invention. invention of FIGS. 119a and 119i>. 

FIG. 44 is stiU a further embodiment of an implant of the pj^s. i23a and 123Z> depict an end view and a cross- 

invention. ^ sectioned view respectfully of the sleeve of the embodiment 

HG. 45 is yet another depiction of an apparatus and invention of HGS. 119a and 1196. 

method of the invention. P^^^ j24a, 1246 and 124c depict a view of the embodi- 

nGS. 46 and 47 depict still a further apparatus and ment of the invention of FIGS. 119a and U 96 taken through 

method of an embodiment of the invention. 124—124 in HG. 1196 shown in with the sleeve in 

FIGS. 48, 49, 50 and 51 depict yet a further apparatus and 45 various positions relative to a first wing, 

method of the invention. PIG, 125 depicts an alternative embodiment of the inven- 

FIGS. 52, 53, 54, 55a and 556 depict another apparatus tion as depicted in FIGS. 119a and 1196. 
and method of the invention. 

FIGS. 56, 57 and 58 depi< 

method of the invention. 50 

FIGS. 5 
invention. 



FIG. 126 depicts yet a further alternative embodiment of 

FIGS. 56, 57 and 58 depict yet a further apparatus and the invention depicted in FIGS. U9a and 1196. 

sthod of the invention. 50 j - . » t u j* . r .u • 

, ^_ . . ^ t_ L J. ^ L FIG. 127 depicts yet a further embodiment of the inven- 

FIGS. 59 and 60 depict still a further embodiment of the ^ ^ .^^^ ^9^ ^9^ 

mention. „^ . .„ ^ . . , , . 

FIG. 61 depict another embodiment of the invention. ^ ^^ ^^ S?'"olf"'^" embodmiem of the mvenUon as 

J J . L J* L depicted m FIG. 93a. 

FIGS. 62 and 63 depict yet another embodiment of the ' ^ , , . . 

present invention 55 FIG. 129 depicts still a further embodunent of the mven- 

FIGS. 64 and 65 depict still a further embodiment of the ^ depicted in FIGS. 119a and 1196. 

present invention. DETAILED DESCRIPTION OF THE 

FIG. 66 depicts another embodiment of the invention. PREFERRED EMBODIMENT 

FIGS. 67 and 68 depict yet another embodiment of the 

present invention. Embodiment of FIGS. l-5a, 56 

FIGS- 69, 70, 71 and 71a depict a further embodiment of a first embodiment of the invention is shown in FIGS, 

the present invention. i^Sa, 56. Implant 20 inchides first and second forked ends 

FIGS. 72 and 73 depict still another embodiment of the 22 and 24, each defining a saddle 26, 28 respectively. The 

invention. 65 forked ends 22, 24 are mated using an interbody piece 30. As 

FIGS. 74, 75, 76, 77, and 78 depict still other embodi- can be seen in FIGS. 3a, 36, the first forked end 22 includes 

ments of the invention. a threaded shaft 32 which projects rearwardly firom the 
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saddle 26. The threaded shaft 32 fits into the threaded bore In the present embodimeot, it is understood that the 

34 (FIG. 4a) of the interbody piece 30. spinous processes can be accessed and distracted initially 

The second forked end 24 (FIGS. 5a, 56) includes a using appropriate instrumentation, and that the implant 20 

smooth cylindrical shaft 36 which can fit into the smooth can be inserted and adjusted in order to maintain and achieve 

bore 38 of the interbody piece 30. 5 the desired distraction. Alternatively, the spinous process 

FIG. 1 shows the implant 20 in a fully extended position, can be accessed and the implant 20 appropriately positioned, 

while FIG. 2 shows the implant in an unextended position. Once positioned, the length of the implant can be adjusted 

In the unextended position, it can be seen that the threaded in order to distract the ^inous processes or extend the 

shaft 32 of the first fodced end 22 fits inside the hollow distraction of already distracted spinous processes. Thus, the 

cylindrical shaft 36 of the second forked end 24. jq implant can be used to create a distraction or to maintain a 

For purposes of implantation between adjacent first and distraction which has alreadv been created, 

second spinous processes of the spinal column, the implant placement of implant^ such as implant 20 relative to 

20 IS configured as shown m FIG. 2. Hie first and second the spinous process will be discussed hereinbelow with other 

spinous processes are expc«ed using appropriate surreal ^^^^J^^ However, it is to be noted that ideaUy, the 

techmques and thereafter, the implant 20 is positioned so ^i^^^^^- " « . . . ^ 

that saddle 26 engages the first spinous proce^Tand saddle ^pl^t 20 "^oM be p aced close to the mstanianeous axis 

28 engages the second spinous process. At this point, the ^o^atio" ^f^^ ^mal column so that the forces p aced on 

interbody piece 30 can be rotated by placing an appropriate ™P^^^ ^ ^^'P^^'*^ ^0 places on 

tool or pin into the cross holes 40 and upon rotation, the ^^e spinal column are minunized. 

saddle 26 is moved relative to the saddle 28. Such rotation Further, it is noted that during the actual process of 

spreads apart or distracts the spinous processes with the ^° installing or implanting the implant 20, that the method uses 

resultant and beneficial efifect of enlarging the volume of the approach of extending the length of the implant 20 a first 

spinal canal in order to alleviate any restrictions on blood amount and then allowing the spine to creep or adjust to this 

vessels and nerves. distraction. Thereafter, implant 20 would be lengthened 

It is noted that this implant as well as the several other ^°other amount, followed by a period where the spine is 

implants described herein act as an extension stop. That ^ aUo^^^^ ^o creep or adjust to this new level of distraction, 

means that as the back is bent backwardly and thereby process could be repeated until the desired amount of 

placed in extension the pacing between adjacent ^inous distraction has been accomplished. This same method can be 

processes cannot be reduced to a distance less than the ^sed with insertion tools prior to the mstallation of an 

distance between the lowest point of saddle 26 and the ^ implant. The tools can be used to obtain the desired distrac- 

lowest point of saddle 28. This implant, however, docs not ^ ^i^" ^^ing a series of spinal distraction and spine creep 

inhibit or in any way limit the flexion of the spinal cohimn, periods before an implant is installed, 

wherein the spinal column is bent forward. Embodiment of RGS. 6, 7, 8, 9 and 10 

Preferably, such a device provides for distraction in the embodiment of the invention shown in the above 

range of abou 5 mm o about 15 mm. However, devices 33 ^ ^^^^^^^ ^^^^^^^ ^^^^^^ 

wmcn can distract up to ana aooye mm may oe^usea 50 which has first and second arms 52, 54. Arms 52. 54 are 

depending on he characteristics of the mdmdual patient. about pivot point 56 and releaseable from pivotpoint 

With aU the ligaments (such as the supcrspmous hgament) 5^ ^^^^^ ^q^^ implantation of implant 58. As can 

and dssuesa^ciated with the spinous processes left mtact, ^ ;^ cross-section, the arms 52, 54 are 

the implant 20 can be unplantwi essentiaUy floatmg in 40 somewhat concave in order to cradle and securely hold the 

position m order to gam the benefits of the aforemenUoned ^^j^^^^^ ^ 52 and the second 

extension stop and flexion non-inhibitor. If desired, one of spinous process 62 relative to arm 54. The distraction tool 50 

the saddles 26 can be laterally pinned vn)h pm 29 to one of -^^^^ ^ ^^^^^ ^^^^^ ^^^y. 

the spinous processes and the other saddle can be loosely patient in order to address the space between the first spinous 

associated with the other spmous processes by usmg a tether 45 ^^^^^ -^^^ 35 62. Once the tool 

31 which eiOier piero^ or surrounds the other spinous 5O is appropriately positioned, the arms 52, 54 can be spread 

process and then is attached to the saddle in order to position ^ ^^^^^ ^^^^^^ processes. After this has 

the saddle relaUve to the spinousprocess. Alternatively, both occurred, an implant 58 as shown in HGS. 8 and 9, or of a 

saddles can be loosely tethered to the adjacent spinous design shown in other of the embodiments of this invention, 

process in order to allow the saddles to move relative to the 50 be urged between the arms 52. 54 and into position 

spinous processes. between the spinous processes. After this occurs, the arms 

The shape of the saddles, being concave, gives the advan- 52^ 54 can be withdrawn from the spinous processes leaving 

tage of distributing the forces between the saddle and the ^he implant 58 in place. The implant 58 is urged into place 

respective spinous process. This ensures that the bone is not ^^j^g ^ ^4 ^^^^ ^^n be secured to the implant 58 

resorbed due to the placement of the implant 20 and that the 55 through a threaded bore 66 in the back of the implant. As can 

structural integrity of the bone is maintained. ^e seen in FIG. 10, the implant 58 includes saddles 68 and 

The implant 20 in this embodiment can be made of a 70 which cradle the upper and lower spinous processes 60, 

number of materials, including but not limited to, stainless 62 in much the same manner as the above first embodiment 

steel, titanium, ceramics, plastics, elastics, composite mate- and also in much the same manner as the individual arms of 

rials or any combination of the above. In addition, the 60 the tool 50. The saddles as described above tend to distribute 

modulus of elasticity of the implant can be matched to that the load between the implant and the spinous processes and 

of bone, so that the implant 20 is not loo rigid. The flexibility also assure that the spinous process is stably seated at the 

of the implant can further be enhanced by providing addi- lowest point of the respective saddles, 
tional apertures or perforations throughout the implant in 

addition to the holes 40 which also have the above stated 65 Embodiment of HGS. U, 12 and 13 

purpose of allowing the interbody piece 30 to be rotated in Another embodiment of the apparatus and method of the 

order to expand the distance between the saddle 26. 28. invention is shown in FIGS. 11, 12 and 13. In this 
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embodiment, the spreader or distracdon tool 80 includes first 
and second arms 82, 84 whidi are permanently pivoted at 
pivot point 86. The arms include L-sbaped ends 88, 90. 
Through a small incision, the I^^aped ends 88, 90 can be 
inserted between the first and second ^inoxis processes 92, 
94. Once positioned, the arms 82, 84 can be spread apart in 
order to distract the spinoiis processes. The implant 96 can 
then be urged between the spinous processes in order to 
maintain the distraction. It is noted that implant 96 includes 
wedged surfaces or ramps 98, 100. As the implant 96 is 
being urged between the spinous processes, the ramps 
further cause the ^inous processes to be distracted. Once 
the implant 96 is fully implanted, the full distraction is 
maintained by the planar surfaces 99, 101 located reanvardly 
of the ramps. It is to be understood that the cross-section of 
the implant 96 can be similar to that shown for implant 58 
or similar to other implants in order to gain the advantages 
of load distribution and stability. 

Embodiments of FIGS. 14, 15, 16. 16a, and 17 

In FIGS. 14 and 15, yet another embodiment of the 
invention is depicted. In this embodiment, the implant 110 
includes first and second conically shaped members 112, 
114. Member 112 includes a male snap connector 116 and 
member 114 includes a female snap connector 118. With 
male snap connector 116 urged into female snap connector 
118, the first member 112 is locked to the second member 
114. In this embodiment, a distraction or spreader tool 80 
could be used. Once the spinous process has been spread 
apart, an implantation tool 120 can be used to position and 
snap together the implant 110. The first member 112 of 
implant 110 is mounted on one arm and second member 114 
is moimted on the other arm of tool 120. The member 112, 
114 are placed on opposite sides of the space between 
adjacent spinous processes. The members 112, 114 are urged 
together so that the implant 110 is locked in place between 
the spinous processes as shown in FIG. 15. It is to be noted 
that the implant 110 can also be made more self -distracting 
by causing the cylindrical surface 122 to be more conical, 
much as surface 124 is conical, in order to hold implant 110 
in place relative to the ^inous processes and also to create 
additional distraction. 

An alternative embodiment of the implant can be seen in 
FIGS. 16 and 17. This implant 130 includes first and second 
members 132, 134. In this particular embodiment, the 
implants are held together using a screw (not shown) which 
is inserted through countersunk bore 136 and engages a 
threaded bore 138 of the second member 134. Surfaces 139 
are flattened (FIG. 17) in order to carry and spread the load 
applied thereto by the spinous processes. 

The embodiment of implant 130 is not circular in overall 
outside appearance, as is the embodiment 110 of FIGS. 14 
and 15. In particular, with respect to the embodiment of 
implant 130 of FIGS. 16 and 17, this embodiment is trun- 
cated so that the lateral side 140, 142 are flattened with the 
upper and lower sides 144, 146 being elongated in order to 
capture and create a saddle for the upper and lower spinous 
processes. The upper and lower sides, 144, 146 are rounded 
to provide a more anatomical implant which is compatible 
with the spinous processes. 

If it is desired, and in order to assure that the first member 
132 and the second member 134 are aligned, key 148 aiKl 
keyway 150 are designed to mate in a particular manner. 
Key 148 includes at least one flattened surface, such as 
flattened surface 152, which mates to an appropriately 
flattened surface 154 of the keyway 150. In this manner, the 
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fiiist member is appropriately mated to the second member in 
order to form appropriate upper and lower saddles holding 
the implant 130 relative to the upper and lower spinous 
processes. 

FIG. 16a depicts second member 134 in combination with 
a rounded nose lead-in phig 135. Lead-in plug 135 iiKludes 
a bore 137 which can fit snugly over key 148. In this 
configuration, the lead-in plug 135 can be used to assist in 
the placement of the second member 134 l>etween ^inous 
processes. Once the second member 134 is appropriately 
positioned, the lead-in plug 135 can be removed. It is to be 
understood that the lead-in phig 135 can have other shapes 
such as pyramids and cones to assist in urging apart the 
spinous processes and soft tissues in order to position the 
second member 134. 

Embodiment of FIGS. 18, 19 and 20 



20 



25 
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The implant 330 as shown in FIG. 18 is comprised of first 
and second mating wedges 332 and 334. In order to implant 
these wedges 332, 334, the spinous processes are accessed 
firom both sides and then a tool is used to push the wedges 
towards each other. As the wedges are urged towards each 
other, the wedges move relative to each other so that the 
combined dimension of the implant 330 located between the 
upper and lower spinous processes 336, 338 (FIG. 20), 
increases, thereby distracting the spinous processes. It is 
noted that the wedges 332, 334 include saddle 340, 342, 
which receiving the spinous processes 336, 338. These 
saddles have the advantages as described hereinabove. 

The first or second wedges 332, 334 have a mating 
arrangement which includes a channel 344 and a projection 
of 346 which can be urged into the channel in order to lock 
the wedges 332, 334 together. The channel 334 is undercut 
in order to keep the projection from separating therefrom. 
Further, as in other devices described herein, a detent can be 
located in one of the channel and the projection, with a 
complimentary recess in the other of the channel and the 
projection. Once these two snap together, the wedges are 
40 prevented from sliding relative to the other in the channel 
344. 

While the above embodiment was described with respect 
to wedges, the wedges could also have been designed 
substantiaUy as cones with all the same features and advan- 
tages. 



Embodiments of FIGS. 21 and 22 

The implant 370 is comprised of first and second distrac- 
tion cone 372, 374. These cones are made of a flexible 
material. The cones are positioned on either side of the 
spinous processes 376, 378 as shown in FIG. 21. Using 
appropriate tool as shown hereinabove, the distraction cones 
372, 374 are urged together. As they are urged together, the 
cones distract the spinous processes as shown in FIG. 22. 
Once this has occurred, an appropriate screw or other type 
of fastening mechanism 380 can be used to maintain the 
position of the distraction cones 372, 374. The advantage of 
this arrangement is that the implant 370 is self-distracting 
and also that the implant, being flexible, molds about the 
spinous processes as shown in FIG. 22. 

Embodiments of FIGS. 23, 24 and 25 

In FIGS. 23 and 24, another embodiment of the implant 
170 is depicted. This implant is guided in place using an 
L-shaped guide 172 which can have a concave cross-section 
such as the cross-section 52 of retraction tool 50 in FIG. 6 
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in order to cradle and guide ibe implant 170 in position. process 214. Preferably as shown in FIG. 33, the implant 

Preferably a small incision would be made into the back of 210 is placed closest to the lamina 216. Being so positioned, 

the patient and the L-shaped guide tool 172 inserted between the implant 210 is close to the instantaneous axis of rotation 

the adjacent spinous processes. The implant 170 would be 218 of the spinal column, and the implant would experience 

mounted on the end of insertion tool 174 and urged into 5 least forces caused by movement of the spine. Thus, 

position between the ^inous processes. The act of urging theoretically, this is the optimal location for the implant, 

the implant into position could cause the spinotis processes As can be seen in FIGS. 31 and 32, the implant can be 

to be further distracted if that is required. Prior to the placed midway along the spinous process (FIG. 32) and 

insertion of the L-sbaped guide tool 172, a distraction tool towards the posterior aspect of the spinous process (FIG. 

such as shown in FIG. 13 could be used to initially distract lO 31). As positioned shown in FIG. 31, the greatest force 

the spinous processes. would be placed on the implant 210 due to a combination of 

Implant 170 can be made of a deformable material so that compression and extension of the spinal column, 

it can be urged into plaa and so that it can somewhat Embodiment of HGS. 34 and 35 
conform to the shape of the upper and lower spmous 

processes. This deformable material would be preferably an ^5 Another embodiment of the invention is shown in FIGS, 

elastic material. The advantage of such a material would be ^ 35. In these figures, implant 220 is comprised of a 

that the load forces between the implant and the spinous phiraHty of individual leaves 222 which are substantiaUy 

processes would be distributed over a much broader surface V-shaped. The leaves include interlocking indentations or 

area. Further, the implant would mold itself to an irregular detents 224. That is, each leaf inchides an indentation with 

spinous process shape in order to locate the implant relative 20 a corresponding protrusion such that a protrusion of one leaf 

to spinous processes. mates with an indentation of an adjacent leaf. Also associ- 

ttK.u „™-„* 171 r« '»e itj: i^^^^^A with this embodiment is an insertion tool 226 which has 

mth rc«)cct to FIG. 25, this unplant 176 can l>e mserted ^ .-,>*o . • *_ r t. r • j- -j. * 

over a guidTwire. guide tool or stylel 178. InitiaUy. ihe guide f bhint end 22S which conforms to the shape of an individual 

wire 178 is positioned through a smaU incision lo the back '"^222. For inseruon of this impl^t mtt) the space between 
of the paliem to a position between the adjacent spinous " flje spinous processes as shov|mm 

processes. Afler this has occurred, the implant is threaded ^26 first insert a smgle leaf 220. After that has occurred, the 

over the guide wire 178 and urged into position between the "^rtion tool then inserts a second leaf with the protrusion 

' , . ^;<.«,««» ti,* 224 of the second leaf snappmg into correspondmg mden- 

spinous processes. This urging can further distract the . , . , . - ^--^ ^ . ^ . , i- 

spinousprocessesiffurtherdistractionisrequired.Oncethe '^^^^ "^^^^^^y 

implant is in place, the guide tool 178 is removed and the ^ process would reoccur ^th third and subsequent leaves until 

incision closed. The insertion tools of HGS. 23 and 24 can |he appropnate spacmg between the spinous Processes was 

also be used if desired. "P- ^ ^ *° lateral edges 229 of 

the individual leaves 222 are slightly curved upwardly in 

Embodiment of FIGS. 26, 27 and 28 order to form a saddle for receiving the upper and lower 

35 spinous processes. 

The embodiment shown in FIGS. 26, 27 and 28 uses an 

implant similar to that depicted in FIGS. 8 and 9 with Embodiments of FIGS. 36, 37 and 38 

different insertion tools. As can be seen in HG. 26, an jhe embodiments of HGS. 36, 37 and 38 which include 

L-shaped distraction tool 190 is similar to L-shaped distrac- implants 230, 232, and 234 respectively, arc designed in 

lion tool 80 (FIG. 12), is used to distract the first and second ^ such a manner so the implant locks itself into position once 

spinous processes 192, 194. After this has occurred, an it ^ properly positioned between the spinous processes, 

insertion tool 196 is placed between the spinous processes Implant 220 is essentially a scries of truncated cones and 

192, 194. Insertion tool 196 iricludes a handle 198 to which includes a phirality of ever expanding steps 236. These steps 

is mounted a square-shaped ring 200. are formed by the conical bodies starling with the nose body 

The distraction tool 190 can be inserted through a small 45 238 followed there behind by conical body 240. Essentially, 

incision in the back in order to spread apart the spinous the implant 234 looks like a fir tree placed on its side, 

processes. Through the same incision which has been The implant 230 is inserted laterally throughout the 

shghtly enlarged laterally, an upper end 202 of ring 200 can opening between upper and lower ^inous processes. The 

be initially inserted followed by the remainder of the ring first body 238 causes the initial distraction. Each successive 

200. Ouce the ring is inserted, the ring can be rotated slightly 50 conical body distracts the spinous processes a further incre- 

by moving handle 198 downwardly in order to further mental amount. When the desired distraction has been 

wedge the spinous processes apart. Once this has been reached, the spinous processes are locked into position by 

accomplished, an implant such as implant 204 can be steps 236. At this point, if desired, the initial nose body 238 

inserted through the ring and properly positioned using of the implant and other bodies 240 can be broken, snapped 

implant handle 206. Thereafter, the implant handle 206 and 55 or sawed off if desired in order to minimize the size of the 

the insertion tool 196 can be removed. implant 230. In order for a portion of the implant 230 to be 

1. J- . rn^c -^ft ^i m j broken or soappcd offi, the intersection between bodics such 

Embodiments of FIGS. 29, 30, 31, 32 and 33 as body 238 and 240, which is intersection line 242, would 

As can be seen in FIGS. 29 and 30, the implants 210, 212, be somewhat weaken with the appropriate removal of mate- 
can have different shapes when viewed from the side. These 60 rial. It is noted that only the intersection lines of the initial 
implants are similar to the above-referenced implants 58 conical bodies need to be so weakened. Thus, intersection 
(FIG. 8) and 204 (FIG. 28). These implants have cross- line 244 between the bodies which remain between the 
sections similar to that shown in FIG. 10 which includes spinous processes would not need to be weaker, as there 
saddles in order to receive and hold the adjacent spinous would be no intention that the implant would be broken off 
processes. 65 at this point. 

As can be seen in FIGS. 31, 32 and 33, these implants can FIG. 37 shows implant 232 positioned between upper and 

be placed in different positions with respect to the spinous lower spinous processes. This implant is wedge-shaped or 
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triangular shaped in cross-sectioned and includes bore phi- portion 276 and the distal portion 278 can be broken off 

ralities 245 and 246. Through these bores can be placed along the break lines, through the above two incisions, in 

locking pies 248 and 250. The triangular or wedged -shaped order to leave the implant 270 in position, 

implant can be urged laterally between and thus distract the Although only two break lines 280, 282 are depicted, 

upper and lower spinous processes. Once the appropriate 5 muhiple break lines can be provided on implant 270 so that 

distraction is reached, pins 248, 250 can be inserted through the implant can continue to be fed over the guide wire 278 

the appropriate bores of the bore phiraUties 245 and 246 in ^^lii the appropriate width of the implant 270 creates the 

order to lock the spinous processes in a V-shaped valley desired amount of distraction. As described hereinabove, the 

formed by pins 248, 250 on the one hand and the ramped break lines can be created by perforating or otherwise 

surface 233, 235 on the other hand. lO weakening the implant 270 so that the appropriate portions 

Turning to FIG. 38, the implant 234 has a triangular- can be snapped or sawed off. 
shaped or wedge-shaped body similar to that shown in FIG. with respect to the precurved implant 272, this implant is 
32. In this embodiment, tab 252, 254 are pivotally mounted similar in design to the implant 230 shown in FIG. 36. This 
to the triangular shaped body 234. Once the implant 234 is implant 272 in FIG. 47, however, is precurved and inserted 
appropriately positioned in order to distract the spinous 35 ^^^^ ^ ^^^^ 274 to a position between the spinous 
processes to the desired amount, the tabs 252, 254 rotate into processes. As with implant 230 in FIG. 43, once the appro- 
position in order to hold the implant 234 in the appropriate priate level of this distraction has been reached and if 
position. desired, sections of the implant 272 can be broken, snapped 

or sawed off as described hereinabove in order to leave a 
portion of the implant wedged between the upper and lower 

In the embodiment of FIGS. 39 and 40, cannula 258 is spinous processes, 
inserted through a small incision to a position between upper 
and lower spinous processes. Once the cannula is properly 



Embodiment of FIGS. 39 and 40 20 



Embodiment of FIG. 44 



inserted, an implant 260 is pushed through the cannula 258 ^ A further embodiment of the invention is shown in FIG. 
using an insertion tool 262. The implant 260 includes a 44. This embodiment includes a combination insertion tool 
plurality of ribs or indentation 264 that assist in positioning and implant 290. The insertion tool and implant 290 is in the 
the implant 260 relative to the upper and lower spinal shape of a ring which is hinged at point 292. The ring is 
processes. Once the implant 260 is in position, the cannula formed by a first elongated and conically shaped member 
258 is withdrawn so that the implant 260 comes in contact ^ 294 and a second elongated and conically shaped member 
with and wedges between the spinous processes. The can- 296. Members 294 and 296 terminate in points and through 
nula 258 is somewhat conical in shape with the nose end 266 the use of hinge 292 are aligned and meet. Through similar 
being somewhat smaller than the distal end 268 in order to incisions on both sides of the spinous processes, first mem- 
effect the insertion of the caimula into the space between the ber and second member are inserted through the skins of the 
spinous processes. patient and are mated together between the spinous pro- 
Further, a phirality of cannula can be used instead of one, cesses. After this has occurred, the implant 290 is rotated, for 
with each cannula being slightly bigger than one before. In example clockwise, so that increasingly widening portions 
the method of the invention, the first smaller cannula would of the first member 292 are used to distract the first and 
be inserted followed by successively larger cannula being second spinous processes. When the appropriate level of 
placed over the previous smaller cannula. The smaller ^ distraction has occurred, the remainder of the ring before 
cannula would then be withdrawn from the center of the and after the section which is located between the spinous 
larger cannula. Once the largest cannula is in place, and the processes can be broken off as taught hereinabove in order 
opening of the skin accordingly expanded, the implant, to mainuin the desired distraction. Alternatively, with a 
which is accommodated by only the larger cannula, is small enough ring, the entire ring can be left in place with 
inserted through the larger cannula and into position. 45 the spinous processes distracted. 

Embodiments of FIGS. 41, 42 and 43 Embodiment of FIG. 45 

The precurved implant 270 in FIGS. 41 and 42, and In FIG. 45, the implant 300 is comprised of a plurality of 

precurved implant 272 in FIG. 43 have common introduc- rods or stylets 302 which are inserted between the upper and 

tion techniques which includes a guide wire, guide tool, or 50 lower spinous processes. The rods are designed much as 

stylet 274. For both embodiments, the guide wire 274 is described hereinabove so that they may be broken, snapped 

appropriately positioned through the skin of the patient and or cut off. Once these are inserted and the appropriate 

into the space between the spinous processes. After this is distraction has been reached, the stylets are broken off and 

accomplished, the implant is directed over the guide wire a segment of each stylet remains in order to maintain 

and into position between the spinous processes. The pre- 55 distraction of the spinous process, 
curved nature of the implant assist in (1) positioning the 
implant through a first small incision in the patient's skin on 
one side of the space between two spinous processes and (2) Implant 310 of FIGS. 46 and 47 is comprised of a shape 

guiding the implant toward a second small incision in the memory material which coils upon being released. The 

patient's skin on the other side of the space between the two 60 material is straightened out in a delivery tool 312. The 

spinous processes, ^th reject to the implant 270, the delivery tool is in position between upper and lower spinous 

implant includes a conical introduction nose 276 and a distal processes 314, 316. The material is then pushed through the 

portion 278. As the nose 276 is inserted between the ^inous delivery tool. As it is released from the delivery end 318 of 

processes, this causes distraction of the spinous processes. the delivery tool, the material coils, distracting the spinous 

Break lines 280, 282 are established at opposite sides of the 65 processes to the desired amount. Once this distraction has 

implant 270. Once the implant is properly positioned over been achieved, the material is cut and the delivery tool 

the guide wire between the spinous processes, the nose removed. 



Embodiment of FIGS. 46 and 47 
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Embodiments of FIGS. 48, 49, 50 and 51 

As can be seen in FIG. 48, the implant 320 is delivered 
between upper and lower spinous processes 322 and 324, by 
delivery tool 326. Once the implant 320 is in place between 
the spinous processes, the delivery tool is given a 90** twist 
so that the implant goes from the orientation as shown in 
FIG. 49, with longest dimension substantially perpendicular 
to the spinous processes, to the orientation shown in FIG. 50 
where the longest dimension is in line with and parallel to 
the spinous processes. This rotation causes the desired 
distraction between the ^inous processes. Implant 320 
includes opposed recesses 321 and 323 located at the ends 
thereof. Rotation of the implant 320 causes the spinous 
processes to become lodged in these recesses. 

. Alternatively, the insertion tool 326 can be used to insert 
multiple implants 320, 321 into the space between the 
spinous processes 322, 324 (FIG. 51). Multiple implants 
320, 321 can be inserted imtil the appropriate amount of 
distraction is built up. It is to be understood in this situation 
that one implant would lock to another implant by use of, for 
example, a channel arrangement wherein a projection from 
one of the implants would be received into and locked into 
a channel of the other implant. Such a channel arrangement 
is depicted with reject to the other embodiment. 

Embodiment of FIGS. 52, 53, 54, 55fl and 55b 

The embodiment of FIGS. 52 through SSb is comprised of 
a fluid-filled dynamic distraction implant 350. This implant 
includes a membrane 352 which is placed over pre-bent 
insertion rod 354 and then inserted through an incision on 
one side of the spinous process 356. The bent insertion rod, 
with the implant 350 thereover, is guided between appro- 
priate spinous processes. After this occurs, the insertion rod 
354 is removed leaving the flexible implant in place. The 
implant 350 is then connected to a source of fluid (gas, 
liquid, gel and the like) and the fluid is forced into the 
implant causing it to expand as shown in FIG. 54, distracting 
the spinal processes to the desired amount. Once the desired 
amount of distraction has occurred, the implant 350 is closed 
off as is shown in FIG. 55a. The implant 350 being flexible, 
can mold to the spinous processes which may be of irregular 
shape, thus assuring positioning. Further, implant 350 acts as 
a shock absorber, damping forces and stresses between the 
implant and the ^inous processes. 

A variety of materials can be used to make the implant and 
the fluid which is forced into the implant. By way of 
example only, viscoelastic substances such as 
methylcellulose, or hyaluronic acid can be used to fill the 
implant. Further, materials which are initially a fluid, but 
later solidify, can be inserted in order to cause the necessary 
distraction. As the materials solidify, they mold into a 
custom shape about the spinous processes and accordingly 
are held in position at least with respect to one of two 
adjacent spinous processes. Thus, it can be appreciated that 
using this embodiment and appropriate insertion tools the 
implant can be formed about one spinous process in such a 
manner that the implant stays positioned with respect to that 
spinous process (FIG. SSb), With such an embodiment, a 
single implant can be used as an extension stop for spinous 
process located on either side, without restricting flexion of 
the spinal column. 

It is to be understood that many of the other implants 
disclosed herein can be modified so that they receive a fluid 
in order to establish and maintain a desired distraction much 
in the manner as implant 350 receives a fluid. 

Embodiment of FIGS. 56, 57 and 58 

The implant 360 as shown in FIG. 56 is comprised of a 
shape memory material such as a plastic or a metal. A curved 
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introductory tool 362 is positioned between the appropriate 
spinous processes as described hereinabove. Once this has 
occurred, bore 364 of the implant is received over the tool. 
This act can cause the implant to straighten out. The implant 

5 is then urged into position and thereby distracts the spinous 
processes. When this has occuned, the insertion tool 362 is 
removed, allowing the implant to assume its pre- 
straightened configuration and is thereby secured about one 
of the spinous processes. Such an arrangement allows for an 

10 implant that is an extension stop and does no\ inhibit flexion 
of the spinous coltmin. Alternatively, the implant can be 
temperature sensitive. That is to say that the implant would 
be more straightened initially, but become more curved 
when it was warmed by the temperature of the patient's 

15 body. 

Embodiments of FIGS. 59 and 60 

In this embodiment, the implant 380 is comprised of a 
^ phirality of interlocking leaves 382. Initially, a first leaf is 
positioned between opposed spinous processes 384, 386. 
Then stibsequently, leafs 382 are interposed between the 
spinous processes until the desired distraction has been built 
up. The leaves are somewhat spring-like in order to absorb 
^ the shock and can somewhat conform 10 the spinous pro- 
cesses. 

Embodiment of FIG. 61 

The implant 390 of FIG. 61 includes the placement of 
30 shields 392, 394 over adjacent spinous processes 396, 398. 
The fields are used to prevent damage to the spinous 
processes. These shields include apertures which receives a 
self-tapping screw 400, 402. In practice, the shields are 
afiSxed to the spinous processes and the spinous processes 
35 are distracted in the appropriate amount. Once this has 
occurred, a rod 404 is used to hold the distracted position by 
being screwed into each of the spinous processes through the 
aperture in the fields using the screws as depicted in FIG. 
61. 

40 

Embodiment of HGS. 62 and 63 

Implant 410 of FIGS. 62, 63 is comprised of first and 
second members 412, 414 which can be mated together 
using an appropriate screw and threaded bore arrangement 
to form the implant 410. Main member 412 and mating 
member 414 form implant 410. Accordingly, the implant 
410 would have a plurality of members 414 for use with a 
standardized first member 412. FIGS. 62 and 64 show 
different types of mating members 414. In FIG. 62, the 
mating member 414 includes projections 416 and 418 which 
act like ^ims. These projections are used to project into the 
space of saddles 420, 422 of the first member 412. These 
projections 416, 418 can be of varying lengths in order to 
accommodate different sizes of spinous processes. A groove 
424 is placed between the projections 416, 418 and mates 
with an extension 426 of the first member 412. 

As shown in FIG. 63, the projections of the embodiment 
shown in FIG. 62 are removed and recesses 428, 430 are 
^ substituted therefor. These recesses expand the area of the 
saddles 420, 422 in order to accommodate larger spinous 
processes. 

Embodiment of FIGS. 64, 65 and 66 

65 The embodiments of FIGS. 64, 65 and 66 are similar in 
design and concept to the embodiment of FIGS. 62 and 63. 
In FIG. 64, the implant 500 includes the first and second 
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members 502, 504. These members can be secured together 
with appropriate screws or other fastening means as taught 
in other embodiments. Implant 500 includes first and second 
saddles 506, 508 which are formed between the ends of first 
and second members 502, 504. These saddles 506, 508 are 
used to receive and cradle the adjacent spinous processes. As 
can be seen in FIG. 64, each saddle 506, 508 is defined by 
a single projection or leg 510, 512, which extends from the 
appropriate first and second members 502, 504. Unlike the 
embodiment found in FIGS. 62 and 63, each of the saddles 
is defined by only a single leg as the ligaments and other 
tissues associated with the spinous processes can be used to 
ensure that the implant is held in an appropriate position. 
With the configuration of FIG. 64, it is easier to position the 
implant relative to the spinous processes as each saddle is 
defined by only a single leg znd thus the first and second 
members can t^e more easily worked into position between 
the various tissues. 

In the embodiment of FIG. 65, the implant 520 is com- 
prised of a single piece having saddles 522 and 524. The 
saddles are defined by a single leg 526, 528 respectively. In 
order for this implant 520 to be positioned between the 
spinous processes, an incision is made between lateral sides 
of adjacent spinous processes. The single leg 526 is directed 
through the incision to a position adjacent to an opposite 
lateral side of the spinous process with the spinous process 
cradled in the saddle 522. The spinous processes are then 
urged apart until saddle 524 can be pivoted into position into 
engagement with the other spinous process in order to 
maintain the distraction between the two adjacent spinous 
processes. 

The em!x)diment of FIG. 66 is similar to that of FIG. 65 
with an implant 530 and first and second saddles 532 and 
534. Associated with each saddle is a tether 536, 538 
respectively. The tethers are made of flexible materials 
known in the trade and industry and are positioned through 
bores in the implant 530. Once appropriately positioned, the 
tethers can be tied off. It is to be understood that the tethers 
are not meant to be used to immobilize one ^inous process 
relative to the other, but are used to guide motion of the 
spinous processes relative to each other so that the implant 
530 can be used as an extension stop and a flexion non- 
inhibitor. In other words, the saddles 532, 534 are used to 
stop spinal column backward bending and extension. 
However, the tethers do not inhibit forward bending and 
spinal column flexion. 

Embodiments of FIGS. 67, 68 

The implant 550 is Z-shaped and iiKludes a central body 
552 and first and second arms 554, 556, extending in 
opposite directions therefrom. The central body 552 of the 
implant 550 includes first and second saddles 558 and 560. 
The first and second saddles 558 and 560 would receive 
upper and lower spinous processes 562, 568. The arms 554, 
556 are accordingly located adjacent the distal end 566 (FIG. 
68) of the central body 552. The first and second arms 554, 
556, act to inhibit forward movement, migration or slippage 
of the implant 550 toward the spinal canal and keep the 
implant in place relative to the first and second spinal 
processes. This prevents the implant from pressing down on 
the ligamentum flavum and the dura. In a preferred 
embodiment, the central body would have a height of about 
10 mm with each of the arms 554, 556 have a height of also 
about 10 mm. Depending on the patient, the height of the 
body could vary from about less than 10 mm to about greater 
than 24 mm. As can be seen in FIGS. 67 and 68, the first and 
second arms 554, 556 are additionally contoured in order to 
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accept the upper and lower spinous processes 556, 558. In 
particular, the arms 554, 556 as can be seen with respect to 
arm 554 have a slightly outwardly bowed portion 568 (FIG. 
68) with a distal end 570 which is shghtly inwardly bowed. 

5 This configuration allows the arm to fit about the spinous 
process with the distal end 570 somewhat urged against the 
spinous process in order to guide the motion of the ^inous 
process relative to the implant. These arms 554, 556 could 
if desired to be made more flexible than the central body 552 

10 by making arms 554, 556 thin and/or with perforations, 
and/or other material different than that of the central body 
550. As with the last embodiment, this embodiment can be 
urged into position between adjacent spinous processes by 
directing an arm into a lateral incision so that the central 

15 body 552 can be finally positioned between spinous pro- 
cesses. 

Embodiment of FIGS. 69, 70, 71 and 71a 

FIGS. 69, 70 and 71 are perspective firont, end, and side 

^ views of implant 580 of the invention. This implant includes 
a central body 582 which has first and second saddles 584, 
586 for receiving adjacent spinous processes. AdditionaUy, 
the implant 580 includes first and second arms 588 and 590. 
The arms, as with the past embodiment, prevent forward 

^ migration or slippage of the implant toward the spinal canal. 
First arm 588 projects outwardly fix)m the first saddle 584 
and second arm 590 projects outwardly from the second 
saddle 586. In a preferred embodiment, the first arm 588 is 
located adjacent to the distal end 600 of the central body 582 

^ and proceeds only partly along the length of the central body 
582. The first arm 588 is substantially perpendicular to the 
central Ixxly as shown in FIG. 70. Further, the first arm 588, 
as well as the second arm 590, is anatomically rounded. 

The second arm 590, projecting from second saddle 586, 
is located somewhat rearward of the distal end 600, and 
extends partially along the length of the central body 582. 
The second arm 590 projects at a compound angle from the 
central body 582. As can be seen in FIGS. 70 and 71, the 
second arm 590 is shown to be at about an angle of 45** from 
the saddle 586 (FIG. 70). AdditionaUy, the second arm 590 
is at an angle of about 45** relative to the length of the central 
body 580 as shown in FIG. 71. It is to be imderstood that 
other compound angles are within the spirit and scope of the 

^, invention as claimed. 

45 

In a preferred embodiment, the first and second arms 588, 
590 have a length which is about the same as the width of 
the central body 582. Preferably, the length of each arm is 
about 10 mm and the width of the central body is about 10 

3Q mm. However, the bodies with the widths of 24 mm and 
greater are within the spirit and scope of the invention, along 
with first and second arms ranging from about 10 mm to 
greater than about 24 mm. Further, it is contemplated that 
the embodiment could include a central body having a width 

33 of about or greater than 24 mm with arms being at about 10 
mm. 

It is to be understood that the embodiment of FIGS. 69, 70 
and 71 as weU as the embodiment of FIGS. 67 and 68 are 
designed to preferably be positioned between the L4-L5 and 

60 the L5-S1 vertebral pairs. The embodiment of FIGS. 69, 70, 
71 is particularly designed for the L5-S1 position with the 
arms being designed to conform to the sloping surfaces 
found therebetween. The first and second arms are thus 
contoured so that they lie flat against the lamina of the 

55 vertebra which has a sUgbt angle. 

The embodiment of FIGS. 69, 70, and 71 as with the 
embodiment of FIGS. 67 and 68 is Z-shaped in configuration 
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SO that it may be inserted from one lateral side to a position first and second arms 710 and 712. The second saddle 708 

between adjacent spinous processes. A first arm, followed by is defined by third and fourth arms 714 and 716. As can be 

the central body, is guided through the space between the seen in FIG. 74, the first arm 710, in a preferred 

spinous processes. Such an arrangement only requires that a embodiment, is approximately two times the length of the 

incision on one side of the ^inous process be made in order 5 body 702 with the second arm being approximately less than 

to successfully implant the device between the two spinous a quarter length of the body. Third arm 714 is approximately 

processes. one times the length of the body 702 with the fourth arm 716 

The implant 610 of FIG. 71fl is similar to that immedi- being, in this preferred embodiment, approximately one and 

ately above with the fiisl arm 612 located on the same side a half times the length of the body 702. The arms arc 

of the implant as the second arm 614. The first and second lO designed in such a way that the implant (1) can be easily and 

saddle 616, 618 are slightly modified in that distal portion conveniently inserted between the adjacent spinous 

620, 622 are somewhat flattened from the normal saddle processes, (2) will not migrate forwardly toward the ^inal 

shape in order to allow the implant to be positioned between canal, and (3) will hold its position through flexion and 

the spinous processes from one side. Once in position, the extension as well as lateral bending of the spinal column, 

hgaments and tissues associated with the ^inous processes First arm 710 is in addition designed to accommodate the 

would hold the implant into position. Tethers also could be shape of the vertebra. As can be seen in FIG. 74, the first arm 

used if desired- 710 becomes narrower as it exteisds away from the body 

702. The first arm 710 includes a sloping portion 718 

Embodiment of HGS. 72. 73 followed by a small recess 720 ending in a rounded portion 

Implant 630 is also designed so that it can be inserted ^ 722 adjacent to the end 724. This design is provided to 

from one side of adjacent spinous processes. This insert 630 accommodate the anatomical form of for example the L4 

includes a central body 632 with the first and second arms vertebra. It is to be understood that these vertebra have a 

634, 636 extending on either side thereof. As can be seen in number of surfaces at roughly 30° angles and that the 

FIG. 72, a plunger 638 is positioned to extend from an end sloping surfaces of this embodiment and the embodiments 

of the central body 632. As shown in RG. 72. the plunger ^ shown in HGS. 77 and 78 are designed to accommodate 

638 is fiilly extended and as shown in FIG. 73. the plunger ^^ese surfaces. These embodiments can be further modified 

638 is received within the central body 632 of the implant in order to accommodate other angles and shapes. 

630. With the plunger received into the implant 632, the The second arm 712 is small so that it is easy to insert 

third and fourth arms or hooks 640, 642 can extend out- between the spinous processes, yet still define the saddle 

wardly from the central body 632. The third and fourth arms ^ 706. The fourth arm 716 is larger than the third arm 714, 

or hooks 640, 642 can be comprised of a variety of materials. both of which are smaller than the first arm 710. The third 

such as for example, shape memory metal materials or and fourth arms are designed so that they define the saddle 

materials which have a springy quality. 706, guide the spinous processes relative to the implant 700 

For ptuposes of positioning the implant 630 between during movement of the spinal column, and yet are of a size 

adjacent spinous processes, the plunger 638 is pulled out- which makes the implant easy to position between the 

wardly as shown in FIG. 72. The central body 632 is then spinous processes. 

positioned between adjacent spinous processes and the The procedure, by way of example only, for implanting 

plunger 638 is allowed to move to the position of FIG. 73 so the implant 700 can be to make an incision lateraUy between 

that the third and fourth arms 640, 642 can project outwardly ^ two spinous processes and then initially insert first arm 710 

from the central body 632 in order to hold the implant 630 between the spinous processes. The implant and/or appro- 

in position between the spinous processes. priate tools would be used to distract the spinous processes 

Plunger 638 can be spring biased to the position as shown allowing the third leg 714 and the central body 702 to fit 

in FIG. 73 or can include detents or other mechanisms which through the ^ace between the spinous processes. The third 

lock it into that position. Further, the third and fourth arms 45 leg 714 would then come to rest adjacent the lower spinous 

themselves, as deployed, can keep the plunger in the posi- processes on the opposite side with the spinous processes 

tion as shown in FIG. 73. resting in the it first and second saddle 706, 708. The longer 

fourth leg 716 wotild then assist in the positioning of the 

Embodiments of FIGS. 74, 75, 76. 77, and 78 implant 700. 

Other embodiments of the invention are shown in FIGS. 50 FIG. 77 includes an implant 740 which is simflar to 

74 through 78. FIGS. 74, 75 and 76 disclose implant 700. implant 700 and thus have similar numbering. The saddle 

Implant 700 is particularly suited for implantation between 706, 708 of implant 740 have been cantered or sloped in 

the L4-L5 and L5-S1 vertebra. As can be seen in FIG. 74, the order to accommodate the bone structure between, by way 

implant 700 includes a central body 702 which has a bore of example, the L4-L5 and the L5-S1 vertebra. As indicated 

704 provided therein. Bore 704 is used in order to adjust the 55 above, the vertebra in this area have a number of sloping 

modulus of elasticity of the implant so that it is preferably surfaces in the range of about 30**. Accordingly, saddle 706 

approximately two times the anatomical load placed on the is sloped at less than 30** and preferably about 20* while 

vertebra in extension. In other words, the implant 700 is saddle 708 is sloped at about 30° and preferably more than 

approximately two times stififer than the normal load placed 30**. 

on the implant. Such an arrangement is made in order to 60 The implant 760 as shown in HG. 78 is similar to implant 

ensure that the implant is somewhat flexible in order to 700 in FIG. 74 and is similarly numbered. Implant 760 

reduce potential resorption of the bone adjacent to the includes third and fourth legs 714. 716 which have sloping 

implant. Other modulus values can be used and be within the portions 762, 764 which slope toward ends 766, 768 of third 

spirit of the invention. and fourth arm 714, 716 req)ectively. The sloping portions 

Implant 700 includes first and second saddle 706, 708 65 accommodate the form of tt^ lower vertebra against which 

which are used to receive and spread the load from the upper they are positioned. In the preferred embodiment, the slop- 

and lower spinous processes. The saddle 706 is defined by ing portions are of about 30**. However, it is to be understood 



us 6,2: 

19 

that sloping portions which are substantially greater and 
substantially less than 30** can be included and be within the 
spirit and scope of the invention. 

Embodiment of RGS. 79, 80, 80fl, 81, 82, 83, 83a, 
84, 85, 86 and 87 

Another embodiment of the invention is shown in FIGS. 
79-^ and includes implant 800 (FIG. 86). Implant 800 
includes a distracting unit 802 which is shown in left side, 
plan, and right side views of FIGS. 79, 80 and 81. A 
per^ctivc view of the distraction unit is shown in FIG. 84. 
The distracting unit as can be seen in FIG. 80 includes a 
distracting body 804, with longitudinal axis 805, which body 
804 has a groove 806 and a rounded or bulbous end 8(^ 
which assist in the placement of the distracting body 
between adjacent spinous process so that an appropriate 
amount of distraction can be accomplished. Extending from 
the distracting body 804 is a first wing 810 which in FIG. 80 
is substantially perpendicular to the distracting body 804. 
Such wings which are not perpendicular to the body are 
within the spirit and scope of the invention. First wing 810 
includes a upper portion 812 and a lower portion 814. The 
upper portion 810 (FIGS. 79) includes a rounded end 816 
and a small recess 818. The rounded end 816 and the small 
recess 818 in the preferred embodiment are designed to 
aocoounodate the anatomical form or contour of the L4 (for 
a L4-L5 placement) or L5 (for a L5-S1 placement) superior 
lamina of the vertebra. It is to be understood that the same 
shape or variations of this shape can be used to accommo- 
date other lamina of any vertebra. The lower portion 814 is 
also rounded in order to accommodate in the preferred 
embodiment in order to accommodate the vertebrae. The 
distracting unit further includes a threaded bore 820 which 
in this embodiment accepts a set screw 822 (RG. 86) in 
order to hold a second wing 824 (FIGS. 82, 83) in position 
as will be discussed hereinbelow. 

The threaded bore 820 in this embodiment slopes at 
approximately 45** angle and intersects the slot 806. V^ih the 
second wing 824 in position, the set screw 822 when it is 
positioned in the threaded bore 820 can engage and hold the 
second wing 824 in position in the slot 806. 

Turning to FIGS. 82, 83 and 85, left side, plan and 
perspective views of the second wing 824 are depicted. The 
second wing 824 is similar in design to the first wing. The 
second wing includes an upper portion 826 and a lower 
portion 828, The upper portion includes a rounded end 830 
and a small recess 832. In addition, the second wing 824 
includes a slot 834 which mates with the slot 806 of the 
distracting unit 802. The second wing 824 is the retaining 
unit of the present embodiment. 

As can be seen in FIGS. 83 and 86, the second wing or 
retaining unit 824 includes the upper portion 826 having a 
first width "a" and the lower portion 828 having a second 
width "b". In the preferred embodiment, the second width 
"b" is larger than first width "a" due to the anatomical form 
or contour of the L4-L5 or L5-S1 laminae. As can be seen 
in FIG. 83a in second wing or retaining unit 824, the widths 
"a" and "b" would be increased in order to, as described 
hereinbelow, accommodate spinous processes and other 
anatomical forms or contours which are of different dimen- 
sions. Further, as appropriate, width "a" can be larger than 
width "b". Thus, as will be described more fully 
hereinbelow, the implant can include a universally-shaped 
distracting imit 802 with a plurality of retaining units 824, 
with each of the retaining units having different widths "a" 
and "b". During surgery, the appropriately sized retaining 
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unit 824, width with the appropriate dimensions "a" and "b" 
can be selected to match to the anatomical form of the 
patient. 

FIG. 86 depicts an assembled implant 800 positioned 

5 adjacent to upper and lower laminae 836, 838 (which are 
shown in dotted lines) of the upper and lower vertebrae. The 
vertebrae 836, 838 are essentially below the implant 800 as 
shown in FIG. 86. Extending upwardly from the vertebrae 
836, 838, and between the first and second wings 810, 824, 

jQ are the upper and lower spinous processes 840, 842, It is to 
be understood that in a preferred embodiment, the fit of the 
implant between the spinous processes can be such that the 
wings do not touch the spinous processes, as ^own in FIG. 
86, and be within the spirit and scope of the invention. 

]5 The implant 800 inchides, as assembled, an upper saddle 
844 and the lower saddle 846. The upper saddle 844 has an 
upper width identified by the dimension "UW". The lower 
saddle 846 has a lower width identified by the dimension 
"LW". In a preferred embodiment, the upper width is greater 

20 than the lower width. In other embodiments, the "UW" can 
be smaller than the "LW" depending on the anatomical 
requirements. The height between the upper and lower 
saddles 844, 846 is identified by the letter "h". These 
dimensions are carried over into FIG. 87 which is a sche- 

25 matic representation of the substantially trapezoidal shape 
which is formed between the upper and lower saddles. The 
table t)elow gives sets of dimensions for the upper width, 
lower width, and height as shown in FIG. 87. This table 
includes dimensions for. some variations of this embodi- 

30 ment. 



TABLE 



\%iriaticm 


3 


2 


3 


Upper Width 


8 


7 


6 


Lower Width 


7 


6 


5 


Height 


10 


9 


8 



For the above table, all dimensions are given in millimeters. 

40 For purposes of surgical implantation of the implant 800 
into a patient, the patient is preferably positioned on his side 
(arrow 841 points up from an operating table) and placed in 
a flexed (tucked) position in order to distract the upper and 
lower vertebrae. 

45 In a preferred procedure, a small incision is made on the 
midline of the spinous processes. The spinous processes are 
spread apart or distracted with a spreader. The incision is 
spread downwardly toward the table, and the distracting unit 
802 is preferably inserted upwardly between the spinous 

50 processes 840 and 842 in a manner that maintains the 
distraction of spinous processes. The distracting unit 802 is 
urged upwardly until the distracting or bulbous end 808 and 
the slot 806 are visible on the other wide of the spinous 
process. Once this is visible, the incision is spread upwardly 

55 away from the table and the retaining unit or second wing 
824 is inserted into the slot 806 and the screw 822 is used 
to secure the second wing in position. After this had 
occurred, the incisions can be closed. 
An alternative surgical approach requires that small inci- 

60 sions be made on either side of the ^aoe located between the 
spinous processes. The spinous processes are spread apart or 
distracted using a spreader placed through the upper inci- 
sion. From the lower incision, the distracting unit 802 is 
preferably inserted upwardly between the spinotis processes 

65 840 and 842 in a manner that urges the spinous processes 
apart. The distracting unit 802 is urged upwardly until the 
distracting or bulbous end 808 and the slot 806 are visible 
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through the second small incision in the patient's back. Once 
this is visible, the retaining unit or second wing 824 is 
inserted into the slot 806 and the screw S22 is used to secure 
the second wing in position. After this has occurred, the 
incisions can be closed. 

The advantage of either of the above present surgical 
procedures is that a surgeon is able to observ^e the entire 
operation, where he can look directly down onto the ^inous 
processes as opposed to having to view the procedure from 
positions which are to the right and to the left of the ^inous 
processes. GeneraUy, the incision is as small as possible and 
the surgeon is woiking in a bloody and slippery environ- 
ment. Thus, an implant that can be positioned directly in 
front of a surgeon is easier to insert and assemble than an 
implant which requires the surgeon to shift from side to side. 
Accordingly, a top-down approach, as an approach along a 
position to anterior line is preferred so that all aspects of the 
implantation procedure are fully visible to the surgeon at all 
times. This aides in the efGcient location of (i) the distracting 
unit between the spinous processes, (ii) the retaining unit in 
the distracting unit, and (iii) finally the set screw in the 
distracting unit. 

FIG. 80a shows an alternative embodiment of the dis- 
tracting imit 802a. This distracting unit 802a is similar to 
distracting unit 802 in FIG. 80 with the exception that the 
bulbotis end 808a is removable from the rest of the distract- 
ing body 804a as it is screwed into the threaded bore 809. 
The bulbous end 808a is removed once the distracting unit 
802a is positioned in the patient in accordance with the 
description associated with FIG. 86. The bulbous end 808a 
can extend past the threaded bore 820 by about 1 cm in a 
preferred embodiment. 

Embodiment of FIGS. 88, 89, 90 and 91 

Another embodiment of the invention is shown in FIGS. 
88, 89, 90 and 91. In this embodiment, the implant is 
identified by the number 900. Other elements of implant 900 
which are similar to implant 800 are simOarly numbered but 
in the 900 series. For example, the distracting unit is 
identified by the number 902 and this is in parallel with the 
distracting unit 802 of the implant 800. The distracting body 
is identified by the number 904 in parallel with the distract- 
ing body 804 of the implant 800. Focusing on FIG. 90, the 
distracting unit 902 is depicted in a perfective view. The 
distracting imit includes slot 906 which is wider at the top 
than at the bottom. The reason for this is that the wider upper 
portion of the slot 906, which is wider than the second wing 
924 (FIG. 89), is used to allow the surgeon to easily place 
the second wing 924 into the slot 906 and allow the 
wedge-shaped slot 906 to guide the second wing 924 to its 
final resting position. As can be see in FIG. 91, in the final 
resting position, the largest portion of the slot 906 is not 
completely filled by the second wing 924. 

The end 908 of implant 900 is different in that it is more 
pointed, having sides 909 and 911 which are provided at 
about 45^ angles (other angles, such as by way of example 
only, firom about 30** to about 60** arc within the spirit of the 
invention), with a small flat tip 913 so that the body 904 can 
be more easily urged between the spinous processes. 

The distracting unit 902 further includes a tongue-shaped 
recess 919 which extends from the slot 906. Located in the 
tongue-shaped recess is a threaded bore 920. 

As can be seen in FIG. 89, a second wing 924 includes a 
tongue 948 which extends substantially perpendicular 
thereto and between the upper and lower portions 926, 928. 
The tab 948 includes a bore 950, With the second wing 924 



positioned in the slot 906 of the distracting unit 902 and tab 
948 positioned in recess 919, a threaded set screw 922 can 
be positioned through the bore 950 and et^age the threaded 
bore 920 in order to secure the second wing or retaining unit 
924 to the distracting unit 902. The embodiment 900 is 
implanted in the same manner as embodiment 800 previ- 
ously described. In addition, as the bore 922 is substantially 
perpendicular to the distracting body 904 (and not provided 
at an acute angle thereto), the surgeon can even more easily 
secure the screw in place &om a position directly behind the 
spinous processes. 

Embodimcm of HGS. 92, 92a. 926, 93, 93a, 936, 93c, 
93rf, 94, 94a, 946, 95, 95a, and 96 

Still a further embodiment of the invention is depicted in 
FIGS. 92, and 92a. In this embodiment, the implant 1000 as 
can be seen in FIG. 92a includes a central elongated body 
1002 which has positioried at one end thereof a first wing 
1004. V/ing 1004 is similar to the first wing previously 
described with respect to the embodiment of FIG. 88. Bolt 
1006 secures wing 1004 to body 1002 in this embodiment. 
Bolt 1006 is received in a bore of the body 1002 which is 
along the longitudinal axis 1008 of body. It is to be under- 
stood that in this embodiment, the first unit is defined by the 
central body 1002, the first wing 1004, and the guide 1010. 

Alternatively, the first wing can be secured to the central 
body with a press fit and detent arrangement as seen in FIG. 
93c. In this arrangement, the first wing has a protrusion 1040 
extending preferably about perpendicularly from the first 
wing, with a flexible catch 1042. The protrusion and flexible 
catch are press fit into a bore 1044 of the central body with 
the catch received in a detent 1046. 

In yet another alternative embodiment, the first wing can 
be designed as shown in FIG. 93d with the protrusion 
directed substantially parallel to the first wing from a 
member that joins the first wing to the protrusion. Thus in 
this embodiment, the first wing is inserted into the body 
along the same direction as the second wing is inserted. 
Positioned at the other end of the central body 1002 is a 
4Q guide 1010. In this particular embodiment, guide 1010 is 
essentially triangularly-shaped so as to be a pointed and 
arrow-shaped guide. Alternatively, guide 1010 could be in 
the shape of a cone with lateral truncated sides along the 
longitudinal axis 1008. Guide 1010 includes a recess 1012 
having a threaded bore 1014. Recess 1012 is for receiving a 
second wing 1032 as will be described bereinbelow. 

Additionally, it is also to be understood that the gtiide 
1010 can be bulbous, cone-shaped, pointed, arrow-shaped, 
and the like, in order to assist in the insertion of the implant 
1000 between adjacent spinous processes. It is advantageous 
that the insertion technique disturb as little of the bone and 
surrounding tissue or ligaments as possible in order to (1) 
reduce trauma to the site and facilitate early healing, and (2) 
not destabilize the normal anatomy. It is to be noted that with 
the present embodiment, there is no requirement to remove 
any of the bone of the spinous processes and depending on 
the anatomy of the patient, there may be no requirement to 
remove or sever figaments and tissues immediately associ- 
ated with the spinous processes. 

The implant 1000 further includes a sleeve 1016 which 
fits around and is at least partially spaced from the central 
body 1002. As will be explained in greater detail below, 
while the implant may be comprised of a bio-compatible 
material such as titanium, the sleeve is comprised preferably 
of a super-elastic material which is by way of example only, 
a nickel titanium material (NilT), which has properties 
which allow it to withstand repeated deflection without 
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fatigue, while returning to its original shape. The sleeve 
could be made of other materials, such as for example 
titanium, but these materials do not have the advantages of 
a super-elastic material. 

FIG. 93a is a cross-section through the implant 1000 
depicting the central body 1002 and the sleeve 1016. As can 
be seen from the cross-section of FIG. 93a in a preferred 
embodiment, both the central body 1002 and the sleeve 1016 
are substantially cylindrical and oval or ecliptically-shaped. 
An oval or elliptical shape allows more of the spinous 
process to be supported by the sleeve, thereby distributing 
the load between the bone and the sleeve more evenly. This 
reduces the possibility of fracture to the bone or bone 
resorption. Additionally, an oval or ell^tical shape enhances 
the flexibility of the sleeve as the major axis of the sleeve, 
as described below, is parallel to the longitudinal direction 
of the spinous process. However, other shapes such as round 
cross-sections can come within the spirit and scope of the 
invention. 

Id this particular embodiment, the central body 1002 
includes elongated grooves 1018, along axis 1008, which 
receives elongated spokes 1020 extending from the internal 
surface of the cylinder 1016. 

In a preferred embodiment, both the cross-section of the 
central body and the sleeve have a major dimension along 
axis 1022 and a minor dimensional along axis 1024 (FIG. 
93a). The spokes 1020 are along the major dimension so that 
along the minor dimension, the sleeve 1016 can have its 
maximum infiection relative to the central body 1002. It is 
to be understood that the central body along the minor 
dimension 1024 can have multiple sizes and can, for 
example, be reduced in thickness in order to increase the 
ability of the sleeve 1016 to be deflected in the direction of 
the central body 1002. 

Alternatively as can be seen in FIG. 936, the central body 
1002 can include the spokes 1020 and the sleeve 1016 can 
be designed to include the grooves 1018 in order to appro- 
priately space the sleeve 1016 from the central body 1002. 

In other embodiments, the sleeve can have minor and 
major dimensions as follows: 



Minor I>uneDsioQ 


Major Dimeasion 


6 mm 


10 mm 


8 mm 


10.75 mm 


12 mm 


14 mm 


6 mm 


12.5 mm 


8 mm 


12.5 mm 


10 mm 


12.5 mm 
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Thus, from the above, it is evident that preferably a major 
dimension of the sleeve correspond with a major dimension 
of the central body and a miiK)r dimension of the sleeve 
corre^}onds with a minor dimension of the central body. 
Additionally, it is evident that the major dimension of the 
sleeve 1016 is substantially perpendicular to a major dimen- 
sion of the first wing 1004 along longitudinal axis 1030 
(FIG. 92a). This is so that as discussed above, when the 
implant 1000 is properly positioned between the spinous 
processes, a major portion of the sleeve comes in contact 
with both the upper and lower spinous processes in order to 
distribute the load of the ^inous processes on the sleeve 
1016 during spinal column extension. 

As indicated above, the preferred material for the sleeve 
1016 is a super-elastic material and more preferably one 
comprised of an alloy of nickel and titanium. Such materials 
are available under the trademark Nitinol. Other super- 
elastic materials can be used as long as they are bio- 
compatible and have the same general characteristics of 
super-elastic materials. In this particular embodiment, a 
preferred super-elastic material is made up of the following 
composition of nickel, titanium, carbon, and other materials 
as follows: 
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In one preferred embodiment, said sleeve has a cross- 
section with a major dimension and a minor dimension and 
said major dimension is greater than said minor dimension 
and less than about two times said minor dimension. In said 
embodiment, said guide has a cross-section which is adja- 
cent to said sleeve with a guide major dimension about equal 
to said sleeve major dimension and a guide minor dimension 
about equal to said sleeve minor dimension. Further in said 
embodiment, said guide extends from said central body with 
a cross-section which reduces in size in a direction away 
from said central body. 

In another preferred embodiment, said guide is cone- 
shaped with a base located adjacent to said sleeve. Further, 
said guide has a base cross-section about the same as the 
oval cross-section of said sleeve. 



Nicke] 
Titanium 
Carbon 
Oxygen 



55.80% by weight 
44.07% by wcighl 
<0J% by wcighl 
<0S% by weight 



In particular, this composition of materials is able to 
absorb about 8% recoverable strain. Of course, other mate- 
rials which can absorb greater at)d less than 8% can come 
within the spirit and scope of the invention. This material 

35 can be repeatably deflected toward the central body and 
remmed to about its original shape without fatigue. Prefer- 
ably and additionally, this material can withstand the thresh- 
old stress with only a small amount of initial deforming 
strain and above the threshold stress exhibit substantial and 

40 about instantaneous deformation strain which is many times 
the small amount of initial deforming strain. Such a char- 
acteristic is demonstrated in FIG. 118 where it is shown that 
above a certain threshold stress level, deformation strain is 
substantially instantaneous up to about 8%. FIG. 118 ^ows 

45 a loading and unloading curve between stress and deforma- 
tion strain for a typical type of super-elastic material as 
described above. 

Preferably, the above super-elastic material is selected to 
allow deformation of up to about, by way of example only, 

50 8%, at about 20 lbs. to 50 lbs. force applied between a 
spinotis processes. This would cause a sleeve to deflect 
toward the central body absorbing a substantial amount of 
the force of the spinous processes in extension. Ideally, the 
sleeves are designed to absorb 20 lbs. to 100 lbs. before 

55 exhibiting the super-elastic effect (threshold stress level) 
described above. Further, it is possible, depending on the 
application of the sleeve and the anatomy of the spinal 
column and the pairs of spinous processes for a particular 
individual, that the sleeve can be designed for a preferable 

60 range of 20 lbs. to 500 lbs, of force before the threshold 
stress level is reached. Experimental results indicate that 
with spinous processes of an older individual, that at about 
400 pounds force, the spinous process may fracture. Further, 
such experimental results also indicate that with at least 100 

65 pounds force, the spinous process may experience some 
compression. Accordingly, ideally the super-elastic material 
is designed to deform or flex at less than 100 pounds force. 
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Id a preferred cmbodimeot, the wall thickoess of the over that of FIG. 95 as in a position closest to the first wing 

sleeve is about 1 mm or ^\ooo of an inch (0.040 in.). 1004, the second wing 1032 is immediately adjacent aruJ 

Preferably the sleeve is designed to experience a combined must conform to the shape of the sleeve 1016. 
1 mm deflection. The combined 1 mm deflection means that 

there is V4 mm of deflection at the top of the minor dimension 5 Embodiment of FIG. 97 

and a H mm deflection at the bottom of the minor dimension. i^jp^^t 1050 of FIG. 97 is similar to the implant 1000 in 

Both deflections are toward the central body. ^ ^^j^^ difference being that a second wing 

In a particular embodiment where the sleeve is more is not required. The implant 1050 includes a central body as 

circular in cross^section, with an outer dimension of 0.622 does implant 1000. The central body is surrounded by a 

in. and a waU thickness of 0.034 in., a 20 lb. load causes a 10 gjg^^ ^qj^ ^^^^^ extends between a first wing 1004 and a 

0.005 in. deflection and a 60 lb. load causes a 0.020 in. guide 1010. The guide 1010 in this embodiment is substan- 

deflection (approximately V4 mm). A 100 lb. load would tially cone-shaped without any flats and with no bore as 

cause a deflection of about 0.04 in. or approximately 1 mm. there is no need to receive a second wing. The sleeve and the 

Thus in summary, the above preferred super-elastic mate- central body as well as the first wing and guide act in a 

rial means that the sleeve can be repeatedly deflected and maimer similar to those parts of the implant 1000 in FIG. 92. 

returned to about its original shape without showing fatigue. It is to be understood a cross-section of this implant 1050 

The sleeve can withstand a threshold stress with a small through sleeve 1016 can preferably be like FIG. 93fl. This 

amotint of deforming strain and at about said threshold stress particular embodiment would be utilized in a situation where 

exhibit about substantially instantaneous deformation strain it was deemed impractical or unnecessary to use a second 

which is many times the small amount of the forming strain. ^ wing. This embodiment has the significant advantages of the 

In other words, such super-elastic qualities mean that the sleeve being comprised of super-elastic alloy materials as 

material experiences a plateau stress where the material well as the guide being utilized to guide the implant between 

supports a constant force (stress) over very large strain range spinous processes while minimizing damage to the ligament 

as exhibited in FIG. 118. and tissue structures found aroimd the spinous processes. 

It is to be understood that for this particular emtxxliment, ^ 

bar stock of the super-elastic material is machined into the Embodiment of FIG. 98 

appropriate form and then heat treated to a final temperature Implant 1060 is depicted in HG. 98. This implant is 

to set the shape of the material by increasing the temperature similar to the implants 1000 of HG. 92 and the implant 1050 

of the material to 932° Fahrenheit and holding that tempera- piG. 97, except that this implant does not have either first 

ture for five (5) minutes and then quickly quenching the or second wings. Implant 1060 includes a sleeve 1016 which 

sleeve in water. It is also to be understood that preferably the surrounds a cental body just as central body 1002 of implant 

present nickel titanium super-elastic alloy is selected to have jooq in fjg. 93. It is to be understood that a cross-section 

a uansiuon temperature A^of about 59** Fahrenheit (15** C). of this implant 1060 through sleeve 1016 can preferably be 

Generally for such devices the transition temperamre can be 93^ Implant 1060 includes a guide 1010 which in 

between 15** C. to 65<* C. (59° F. to 149° F.), and more this preferred embodiment is cone-shaped. Guide 1010 is 

preferably 10° C. to 40° C. (50° F. to 104° F.). Preferably, the ideated at one end of the central body. At the other end is a 

material is maintained in the body above the transition stop 1062. Stop 1062 is used to contain the other end of the 

temperamre in order to exhibit optimal elasticity qualities. sleeve 1016 relative to the central body. This embodiment is 

Alternatively, and preferably, the sleeve can be fabricated ^ held together with a bolt such as bolt 1006 of FIG. 93 that 

by wire Electrical Discharge Machining (EDM) rather than is used for the immediate above two implants. For the 

machined. Additionally, the sleeve can be finished using a implant 1060 of FIG. 98, such a device would be appropriate 

shot blast technique in order to increase the surface strength where the anatomy between the ^inous processes was such 

and elasticity of the sleeve. that it would be undesirable to use either a first or second 

Top and side views of the second wing 1032 are shown in 45 wing. However, this embodiment affords aU the advanta- 

FIGS. 94 and 95. Second wing 1032 as in several past geous described hereinabove (FIGS. 92 and 97) with respect 

embodiments includes a tab 1034 with a bore 1036 which to the guide and also with respect to the dynamics of the 

aligns with the bore 1014 of the guide 1010. In this particular sleeve, 
embodiment, the second wing 1032 includes a cut-out 1038 

which is sized to fit over the guide 1010, with the tab 1034 50 Embodiment of RGS. 99 and 100 

resting in the recess 1012 of the guide 1010. pjcs 99 iqo depict an implant system 1070. Implant 

An altemative configuration of the second wing 1032 is system 1070 includes a sleeve 1072 which is similar to and 

depicted in FIG. 94a. In this configuration, the second wing has the advantageous of sleeve 1016 of the embodiment in 

1032 is held at acute angle with respect to the tab 1034. This FIG. 92. Sleeve 1072 does not, however, have any spokes, 

is different from the situation in the embodiment of FIGS. 94 55 Additionally, implant system 1070 includes an insertion tool 

and 95 where the second wing is substantially perpendicular 1074. Insertion tool 1074 includes a guide 1076 which in a 

to the tab. For the embodiment of the second wing in FIG. preferred embodiment is substantially cone-shaped. Guide 

94fl, such embodiment will be utilized as appropriate 1076 guides the insertion of the sleeve 1072 and the inser- 

depending on the shape of the spinous processes. tion tool 1074 between adjacent ^inous processes. The 

With respect to the altemative second wing 1032 depicted 60 insertion tool 1074 further includes a central body 1078, a 

in FIGS. 94b and 95a, elongated tab 1034 has a plurality of stop 1080, and a handle 1082. The guide 1076 at its base has 

closely positioned bores 1036. The bores, so positioned, dimensions which are slightly less than the internal dimen- 

appear to form a scallop shape. Each individual scallop sions of the sleeve 1074 so that the sleeve can fit over the 

portion of the bore 1036 can selectively hold the bolt in guide 1076 and rest against the stop 1080. The tool 1074 

order to effectively position the second wing 1032 in three 6S with the guide 1076 is used to separate tissues and ligaments 

different positions relative to the first wing 1004. The cut-out and to urge the sleeve 1072 in the space between the spinous 

1038 (FIG. 95a of this alternative embodiment) is enlarged processes. Once positioned, the guide insertion tool 1074 
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can be removed leaving the sleeve 1072 in place. If desired. The second wing as discussed above, can come in a 

after the sleeve is positioned, position maintaimng mecha- variety of shapes in order to provide for variations in the 

nisms such as ^ringy wires 1084 made out of appropriate anatomical form of the spinous processes. Such ^apes are 

material such as the super-clastic alloys and other materials depicted in FIGS. 103, 104, 105, 106, and 107. In each 

including tiunium, can be inserted using a cannula through 5 configuration, the second wing 1032 has a upper portion 

the center of the sleeve 1072. Once inserted, the ends of the 1108 and a lower portion 1110. In FIG. 104, the lower 

retaining wires 1084 (FIG. 99) extend out of both ends of the portion is thicker than the upper portion in order to accom- 

sleeve 1072, and due to this springy nature, bent at an angle modate the spinous process, where the lower spinous pro- 

wilh respect to the longitudinal axis of the sleeve 1072. cess is thinner than the upper spinous process. In FIG. 105, 

These wires help maintain the position of the sleeve relative lO both the upper and lower portions are enlarged over the 

to the spinous processes. upper and lower portions of FIG. 103 to accommodate both 

the upper and lower spinous processes being waller. That is 

Embodiment of FIGS. 101, 102, 102a, 103, 104, to say that the ^ace between the upper and lower portions 

105, 106, and 107 of the first and second wings are reduced due to the enlarged 

AnoiherembodimentoftheinventioncanbeseeninFlG. «PPer and lower portions of the second wing. 

101 which includes implant UOO. Implant UOO has many Alternative embodunents of second wmgs, as shown m 

similar features that are exhibited with respect to implant F^GS. 104 and 105, are depiaed in HGS. 106 and 107. In 

1000 in FIG. 92. Accordingly, elements with similar features ^^S* second wing 1032 accommo- 

and functions would be similarly numbered. Additionally, ^^^^ ^« anatomical shape and size of the spinous 

features that are dififeient from implant 1100 can be, if ^ processes as does the second wing in FIGS. 104 and 105 

desired, imported into and become a part of the implant 1000 respectively. However, in the embodiments of the second 

of FIG 92 wing 1032 of FIGS. 106 and 107, substantial masses have 

A -.1. • 1 . tiuuv • 1 . iiAA • u J .1 been removed from the wings. The upper and lower portions 

As with implant 1000, implant 1100 includes a central j^^^a .nr j j . 

L J lAAi/n/- tM\ /l I . ^nAA J u 1.1 nnr and 1110 are essentially formed or bent m order to 

body 1002 (FIG. 102) with a first wmg 1004 and a bolt 1006 ^ ^ c . . ^- *■ j - 

L- i_ L ij c / • J * » L J * .1. T ^ extend from the central portion 1112 of the second wing 

which holds the first wmg and the central body together. In ^^^2 

this particular embodiment, the central body is made in two 

portions. The fiist portion 1102 is in the shape of a truncated It is to be understood that in this embodiment, if desired, 

cone with an oval or eUiptical base and a second portion ">« second wing may not have to be used, depending on the 

1104 includes a cylindrical central portion with a distal end ^ ""^'o^r °f »'"«°° ""^ 

in the shape of a truncated cone 1103 with an oval or ^^\^^ "^e significant advantages attributable to the 

ellipUcal base. In addition, in this particular embodiment, Sf"'^" ^^^^ ""^ functionahty of the sleeve 1016. 

formed with the central body is the guide 1010 which has an Embodiment of FIGS. 108, 109, and 110 

oval or ellipdcal base. Bolt 1006 is ijl^ to secure the first - j^^^ ^ ^^^^^ ^ Pj^S. io8 and 109, is 

wing through the second portion 1104 with the first porUon 35 ^^^^ ^^^^ ^^^^ ^ ^^^^ ^^^^^ 

^in^n"?'^!^^''°- ^° ^^"1 1""''"^^'' 1000. Such similar details have already been described 

guide 1010 m addUion to mcluding recess 1012 and bore ^^^^ ^^^^^^^^^ ^^^^ ^^^^ orientation 
1014 includes a groove 1106 which receives a portion of the ^ ^^^^ and 1124. Tliese wings 

second wing 1032. ^^^^ longitudinal axis 1126 and 1128 respectfuUy. As can be 

In this particular embodiment, the sleeve 1016 is prefer- 40 seen in these figures, the first and second wings 1122, 1124 
ably oval or elliptical in shape as can be seen in FIG. 102fl. have been rotated so that they both slope inwardly and if 
The central body can be oval, elliptical or circular in they were to continue out of the page of the drawing of FIG. 
cross-section, ahhough other shapes are within the spirit and log^ they would meet to form an A-frame structure as is 
scope of the invention. The sleeve 1016 held in position due evident from the end view of FIG. 109. In this particular 
to the fact that the truncated conical portion 1102 and the 45 embodiment, as can be seen in RGS. 109 and 110, the tab 
corresponding truncated conical portion 1103 each have a 1034 provided an acute angle to the remainder of the 
base that is elliptical or oval in shape. Thus, the sleeve is second wing 1124. Further, the groove 1018 formed in the 
held in position so that preferably the major dimension of the implant is sloped in order to accept the second wing 1124. 
eUiptical sleeve is substantially perpendicular to the rnajor Accordingly, this present implant 1120 is particularly suited 
dimension of the first wing. It is to be understood that if the 50 for an application where the spinous process is wider 
first wing is meant to be put beside the vertebrae so that the adjacent to the vertebral body and then narrows in size at 
first wing is set at an angle other than perpendicular with least some distance distally from the vertebral body. It is to 
respect to the vertebrae and that the sleeve may be held in be understood that a cross-section of this implant 1120 
a position so that the major dimension of the sleeve is at an through sleeve 1016 can preferably be like FIG. 93a. 
angle other than perpendicular to the major dimension of the 55 « u j* riTi^c 

first wing and be within the spirit and scope of the invention. Embodiment of HGS. Ill, U2, 113, 114, U5, 116, 

This could be accomplished by tightening bolt 1006 with the 

first wing 1004 and sleeve 1016 so positioned. In such a An additional embodiment of the implant 1150 is shown 
configuration, the major dimension of the sleeve would be in FIG. 111. Implant 1150 has features similar to those 
preferably positioned so that it is essentially paraUel to the 60 described with respect to FIG. 946. 
length of the adjacent spinous processes. So configured, the Implant 1150 includes a central body 1152 with a first 
elliptical or oval shape sleeve would bear and distribute the wing 1154, where central body 1152 includes elongated 
load more evenly over more of its surface. groove 1156 which extends to the guide 1158. A screw 1160 

It is to be understood that the sleeve in this embodiment is received in a threaded bore located in the elongated 
has all the characteristics and advantages described herein- 65 groove 1156. 

above with reject to the above-referenced super-elastic The second wing 1162 includes a central body 1164 which 
sleeves. is substantially perpendicular to the second wing 1162. 
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The central body 1164 includes a plurality of bores 1166 
provided therein. These bores are formed adjacent to each 
other in order to define a plurality of scallops, each scallop 
capable of retaining bolt 1160 therein. As can be seen in FIG. 
114, the second wing includes a cut-out 1168 such that with 
the central body 1164 of the second wing received in the 
groove 1156 of the central body associated with the first 
wing, the remainder of the second wing is received over the 
central body 1152 of the implant 1150. With this implant 
1150, the distance between the first and second wings can be 
adjusted by selectively placing the bolt 1160 through one of 
the five ^cified bores defined by the scalloped plurality of 
bores 1166. Accordingly, FIG. 112 depicts the implant where 
the first and second wings are widest apart in order to 
accommodate spinous processes of greater thickness. FIG. 
Ill shows the middle position between the first and second 
wings in order to accommodate average size ^inous pro- 
cesses. 

It is to be understood that preferably during the surgical 
process, the central body 1152 is urged between spinous 
processes. After this has occurred, the second wing is guided 
by the other sides of the spinous processes from a path which 
causes the plane of the second wing to move substantially 
parallel to the plane of the first wing until the central body 
1164 associated with the second wing 1162 is received in the 
groove of 1156 of the central body 1152 associated with the 
first wing 1154. After this has occurred, the bolt 1160 is 
positioned through afigned bores associated with the second 
wing 1162 and the central body 1152 in order to secure the 
second wing to the central body. 

While embodiment 1150 does not depict a sleeve such as 
sleeve 1016, such a sleeve 1016 could be placed over body 
1152 and be within the ^irit of the invention. 

Embodiments of FIGS. 119a, 119/>, 120fl, 120h, 
121fl, 121fo, 122fl, 122i), 122c, 123a, 123b, 124fl, 
1246, and 124c 

Implant 1200 of the invention is depicted in FIGS. 119a 
and 1196. This implant includes the first wing 1202 and 
sleeve 1204 and a guide 1206. An alternative to this embodi- 
ment further includes, as required, second wing 1208 as 
depicted in FIGS. 120a and 1206. 

As can be seen in FIGS. 121a and 1216, the first wing 
1202 includes a bore which receives a central body 1210. 
Preferably, the central body is pressed fit through the bore of 
the first wing although it is to be understood that other 
securing mechanisms such as through the use of threads and 
still other mechanisms can be used to accomplish this task. 
AdditionaUy, in this particular embodiment first and second 
pins 1212 extend fi'om the first wing 1202, each along an 
axis which is substantially parallel to the longitudinal axis 
1214 of the central body 1210. In this particular 
embodiment, the distal end 1216 of the central body 1210 is 
threaded in order to be coupled to the guide 1206. 

As can be seen in FIGS. 122a, 1226 and 122c, the guide 
1206 in this particular embodiment is pointed in order to 
allow the implant to be inserted between, and if necessary 
distract, adjacent spinous processes. The guide 206 includes 
a threaded bore 1218 which is designed to accept the 
threaded end 1216 of the central body 1210 in order to 
secure the guide to the central body and additionally for 
purposes of retaining the sleeve between the guide 1206 and 
the first vwng 1202. 

As can be seen in FIG. 123a the sleeve 1204 is preferably 
cylindrical, and oval or elliptical in shape in cross-section. It 
is to be understood that sleeve 1204 can have other shapes 
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as described throughout the specification and be within the 
spirit and scope of the invention. In this particular 
embodiment, sleeve 1204 has at least one major diameter 
and one minor diameter in cross-section. Sleeve 1204 

5 includes a central bore 1220 which extends the length of 
sleeve 1204 and curve grooves 1222 which are formed about 
central bore 1220 and extend only part way into the body of 
the sleeve. In this particular embodiment, the curved 
grooves 1222 describe an arc of about 60". It is to be 

10 understood that in other embodiment, this arc can be less 
than 60** and extend past 120°. 

The sleeve 1204 is received over the central body 1210 of 
the implant 1200 and can rotate thereon about the longitu- 
dinal axis 1214 of the central body 1210. When this par- 

1^ ticular embodiment is assembled, the grooves 1222 have 
received therein the pins 1212 that extend from the first wing 
1202. Accordingly, the pins inserted in the grooves 1222 
assist in the positioning of the sleeve relative to the remain- 
der of the implant 1200. With the pins 1212 received in the 

20 curved grooves 1222, the pins limit the extent of the rotation 
of the sleeve about the central body and relative lo the first 
wing. 

As can be seen in FIGS. 124a, 1246, and 124c, the sleeve 
is free to rotate relative to the longitudinal axis of the central 

^ body 1210 and thus relative to the first wing 1202 of the 
embodiment shown in FIGS. 119a and 1196. The sleeve can 
rotate relative to a second wing 1208, when the second wing 
is utilized in conjunction with the embodiment of FIGS. 
119a and 1196. The pins limit the rotation of the sleeve. In 

^ an alternative embodiment, the pins are eliminated so that 
the sleeve can rotate to any position relative to the first wing. 

It is to be understood that the sleeve can be comprised of 
biologically acceptable material such as titanium. 

2j Additionally, it can be comprised of super-elastic material 
such as an alloy of nickel and titanium, much as described 
hereinabove with respect to other embodiments. 

The great advantage of the use of the sleeve 1204 as 
depicted in the embodiment of FIGS. 119a and 1196 is that 

4Q the sleeve can be rotated and repositioned with respect to the 
first wing 1202, and/or the second wing 1208 should the 
second wing be used in the embodiment, in order to more 
optimaUy position the implant 1200 between spinous pro- 
cesses. It is to be understood that the cortical bone or the 

45 outer ^ell of the spinous processes is stronger at an anterior 
position adjacent to the vertebral bodies of the vertebra that 
at a posterior position distally located fi-om the vertebral 
bodies. AccorcUngly, there is some advantage of having the 
implant 1200 placed as close to the vertebral bodies as is 

50 possible. In order to facilitate this and to accommodate the 
anatomical form of the bone structures, as the implant is 
inserted between the vertebral bodies and urged toward the 
vertebral bodies, the sleeve 1204 can be rotated relative to 
the wings, such as wing 1202, so that the sleeve is optimaUy 

55 positioned between the spinous processes, and the wing 
1202 is optimally positioned relative to the spinous pro- 
cesses. Without this capability, depending on the anatomical 
form of the bones, it is possible for the wings to become 
somewhat less than optimally positioned relative to the 

^ spinoTis processes. 

Embodiments of FIGS. 125, 126, and 127 

FIGS. 125, 126 and 127 depict three alternative embodi- 
ments of the invention as can be seen through a line parallel 
65 to line 124—124 of FIG. 1196. 

In FIG. 125, the sleeve 1204 is rotatable about central 
body 1210. In this embodiment, however, the sleeve 1204 
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design does not include the grooves 1222 as previously 
depicted in the embodiment shown in FIG. 123a. Thus, 
without pins, the sleeve is completely free to rotate about the 
central body 1210. 

An alternative embodiment is shown in FIG. 126. In this 
embodiment, the sleeve 1204 is essentially a thin wall 
cylinder which is spaced from the central body 1210. Sleeve 
1204 is free to move relative to central body 1210. Sleeve 
1204 can rotate relative to central body 1210. In addition, 
sleeve 1204 can take a somewhat cocked or skewed position 
relative to central body 1210. 

A frirther embodiment, it is ^own in FIG. 127. This 
embodiment is somewhat similar to the embodiment shown 
in FIG. 126 except that io this case, several pins project from 
the first wing in order to somewhat limit and restrict the 
motion of the sleeve 1204. As shown in FIG. 127, four pins 
are depicted. It is to be understood however that such an 
embodiment can include one, two, three, four or more pins 
and be within the ^irit and scope of the invention. It is to 
be understood that if the embodiment is used with a second 
wing, that similar pins can extend from the second wing. 
However, in the embodiment using a second wing, the pins 
would preferably be somewhat flexible so that they could 
snap into the inside of the sleeve 1204 as the second wing 
is inserted relative to the central body and secured in place. 
In the embodiment shown in FIG. 127, the sleeve 1204 is 
free to rotate about the longitudinal axis of the central body 
1210 and is somewhat restricted in this motion and its ability 
to become skewed relative to the longitudinal axis of the 
central body by the pins. 

Embodiments of HGS. 128 and 129 

The embodiments of FIG. 128 is an advantageous alter- 
native to that of FIG. 93fl. In this embodiment, the central 
body 1002 is similar to that as shown in FIG. 93fl. The sleeve 
116 is comprised of two sleeve portions 1016a and 1016^. 
The sleeve portions are preferably formed from flat stock 
material which is substantially easier to form than having the 
sleeve formed or machined from solid bar stock material. A 
further advantage of the sleeve 1016, if formed of super- 
elastic material, is that the sleeve can be formed in a manner 
which optimizes the super-elastic characteristics of such 
material in order to enhance its ability to repeatedly deflect 
under load. In this particular embodiment, the sleeve por- 
tions 1016a and 1016^ are somewhat C-shaped and then 
after being formed, are snapped into the grooves of the 
central body 1002. 

An alternative embodiment of the invention is shown in 
FIG. 128. This embodiment is most favorably used with the 
embodiment of FIG. 119a and 119^. In this particular 
embodiment, the sleeve 1204 is designed to rotate about the 
central body 1210. Sleeve 1204 includes a central member 
1230 which includes a bore that receives the central body 
1210. The central member 1230 is rotatable about the central 
body 1210 of the implant 1200. The central member 1230 
includes first and second grooves 1232 and 1234. These 
grooves can receive C-shaped sleeve members 1204a and 
12046. These C-shaped sleeve members are similar in 
construction and design to the C-shaped sleeve members 
shown above with respect to FIG. 128. These sleeve mem- 
bers can be snapped into position relative to the central 
member 1230 of the sleeve 1204. It is to be understood that 
other mechanisms can be used to secure the C-shaped sleeve 
member relative to the central member of the sleeve and be 
within the spirit and scope of the invention. Further, it is to 
be understood that the sleeve members 1204a and 12046 can 
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be formed from a single flat stock material such that one of 
the grooves 1232 and 1234 receives continuotis piece of fiat 
material which has been appropriately bent and the other 
grooves receives two ends of the sleeve. 

INDUSTRIAL APPLICABILITY 

From the above, it is evident that the present invention can 
be used to relieve pain caused by spinal stenosis in the form 
of, by way of example only, central canal stenosis or 
foraminal (lateral) stenosis. These implants have the ability 
to flatten the natural curvature of the ^ine and open the 
neural foramen and the pacing between adjacent vertebra to 
relieve problems associated with the above-mentioned lat- 
eral and central stenosis. Additionally, the invention can be 
used to relieve pain associated with facet arthropathy. The 
present invention is minimally invasive and can be used on 
an outpatient basis. 

Additional aspects, objects and advantages of the inven- 
tion can be obtained through a review of the appendant 
20 claims and figures. 

It is to be understood that other embodiments can be 
fabricated and come within the spirit and scope of the 
claims. 
We claim: 

^ 1. An implant for relieving pain associated with at least 
one of ^ine and surrounding tissues and structures, which 
implant is positionable between spinous processes of the 
spine, the implant comprising: 

a first wing adapted to be positioned adjacent the spinous 
processes with a central body extending therefrom, said 
central body having a longitudinal axis and said central 
body adapted to be positioned between the spinous 
processes, said first wing of a sufficient dimension to 
prevent said first wing from slipping between the 
spinous processes; and 
a sleeve positioned over said central body with said sleeve 
being able to rotate about said longitudinal axis of said 
central body so as to be positionable relative to said 
central body in order to aid in positioning said implant 
between spinous processes. 

2. The implant of claim 1 wherein: 
said sleeve has an elliptical cross-section in a plane that is 

substantially perpendicular to the longitudinal axis. 

3. The implant of claim 1 including: 
a second wing; 

said central body having an end located distally from said 
first wing; 

a first sleeve guide extending from said first wing; and 
a first groove provided in said sleeve, such that with the 
sleeve received over said central body said first groove 
receives said first sleeve guide from said first wiog so 
that said sleeve can rotate about said central body 
guided by said first sleeve guide. 

4. The implant of claim 3 wherein said first guide include 
first and second pins extending from said first wing respec- 
tively. 

5. The implant of claim 3 wherein said first grooves are 
curved. 

6. The implant of claim 1 wherein said sleeve has a 
circular cross-section. 

7. The implant of claim 1 wherein said sleeve has a 
cylindrical cross^section with a curved peripheral edge. 

8. The implant of claim 1 wherein said sleeve is cylin- 
drical in shape. 

9. The implant of claim 1 wherein said sleeve is spaced 
from said centra] body. 
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10. The implant of claim 1 wherein said sleeve is com- 
prised of a super-elastic material. 

U. The implant of claim 1 wherein said sleeve is com- 
prised of a material that is repeatably deflectable toward said 
central body. 

12. The implant of claim 1 wherein said sleeve is spaced 
from said central body in order to allow for the deflection of 
said sleeve toward said central body. 

13. The implant of claim 1 wherein said sleeve is com- 
prised of an alloy of nickel and titaniimi. 

14. The implant of claim 1 wherein: 

said sleeve can rotate as the implant is inserted between 
spinous processes from a posterior position to an ante- 
rior position closer to vertebral bodies of the spinal 
column. 

15. The implant of claim 1 wherein: 

said sleeve has a circular cross-section in a plane that is 
substantially perpendicular to the longitudinal axis. 

16. The implant of claim 1 wherein: 

said sleeve has a cross-section in a plane which is sub- 
stantially perpendicular to the longitudinal axis, which 
cross-section has a curved peripheral edge. 

17. An implant for relieving pain associated with at least 
one of the spine and surrounding tissues and structures, 
which implant is positionable between spinous processes of 
the spine, the implant comprising: 

first means for positioning and retaining said implant 

relative to spinous processes; 
second means for adjusting said implant to the anatomical 

shape of the spinous processes; and 
said second means extends substantially perpendicular to 

the first means and including a sleeve rotatable about an 

axis. 

18. The implant of claim 17 wherein said sleeve is 
positionable relative to said positioning and retaining means. 

19. The implant of claim 17 wherein said sleeve has a 
shape which has a preferred orientation with respect to the 
spinous processes. 

20. The implant of claim 17 wherein said sleeve can move 
relative to the positioning and retaining means as the implant 
is inserted between ^inous processes from a posterior 
position to an anterior position closer to vertebral bodies of 
the spinal column. 

21. An implant for relieving pain associated with at least 
one of the spine and surrounding tissues and structures, 
which implant is positionable between spinous processes of 
the spine, the implant comprising: 

a first member that retains the implant relative to the 
spinous processes 

a second member that is movable relative to said first 
member such that the second member can be reposi- 
tioned relative to the first member as the implant is 
inserted relative to the spinous processes in order for 
the implant to adjust to the anatomical shape of the 
spinous processes; and 
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said second member extends substantially perpendicular 
to the first member along an axis and said second 
member is rotatable about said axis. 

22. The implant of claim 21 wherein: 

said second member can move relative to the first member 
as the implant is inserted between spinous processes 
from a posterior position to an anterior position closer 
to vertebral bodies of the spinal column. 

23. An implant for relieving pain associated with at least 
one of the spine and surrounding tissues and structures, 
which implant is positionable between adjacent spinous 
processes of the ^ine, the implant comprising: 

a first unit including a central body, a guide and a first 
wing, said first wing located at a first end of said central 
body and said guide extending from a second end of 
said central body located distally from said first wing; 

said central body having a longitudinal axis; 

a sleeve provided over said central body, said sleeve 
rotatable about said central body; 

a second wing; and 

a device that secures the second wing to the first unit. 

24. The implant of claim 23 wherein: 

said sleeve is cylindrical and is oval in cross-sectional 
shape. 

25. The implant of claim 23 wherein: 

said sleeve is cylindrical and has a cross-section with a 
major dimension and a minor dimension. 

26. The implant of claim 23 wherein: 

said sleeve is comprised of a super-elastic material. 

27. The implant of claim 23 wherein: 

said sleeve is comprised of a super-elastic alloy of nidcel 
and titanium. 

28. The implant of claim 23 wherein: 

said guide is pointed in order to allow the central body to 
be urged between two spinous processes without alter- 
ation to the spinous processes. 

29. An implant for relieving pain associated with at least 
one of the spine and surrounding tissues and structures, 
which implant is positionable between adjacent spinous 
processes of the ^ine, the implant comprising: 

a first unit including a central body, a guide located at a 
first end of the central body and a stop located at a 
second end of the central body; 

said central body having a longitudinal axis; 

a sleeve provided over said central body, said sleeve 
rotatable about said central body; and 

said sleeve held in place between said guide and said stop. 

30. The implant of claim 29 wherein: 

said sleeve has a cross-section with a major dimension 
and a minor dimension. 

31. The implant of claim 29 wherein: 

said sleeve is comprised of a super>elastic material. 



TSWIINAL DiSCLAlMBR TO OBVIATE A DOUBLE PATeiTING 
REJBrnON OVHl A PRIOR PATENT 

In re Application oU James F. Zucherman, et at. 

Application No. 09/473,1 73 

Hied: December 28, 1999 

For: SPINE DISTRACTION IMPLArTT 



The owner, St, Francis Medical Tec hnolooiaa. Inc. of _1_Qg_ percent interest in the 
instant application hereby disclaims, except as provided below, the terminal part of the 
statutory term of any patent granted on tha iristent application, which would extend 
beyond the expiration date of the full statutory term defined in 35 U.S.C. 1 64 to 1 SB and 
1 73, as presently shortened by any terminal disclaimer, of prior Patent No. 6,048,342, 
The owner hereby agrees that any patent so granted on the instant application shall be 
enforceable only for and during such period that it end the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant appltcetion and is 
binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of 
any patent grained on the instant application that would extend to the expiration date of 
the full statutory term as dofined in 35 U.S.C. 1 54 to 1 56 and 1 73 of tfie prior patent, as 
presently shortened by any terminal disclaimer, in the event that it later: expires for failure 
to pay a maintenance fee. Is held unenforceable, is found Invalid by a court of competent 
Jurisdiction, Is statutorily disclaimed in whole or terminally disclaimed under 37 C.F. R. 
1.321, hes ell claims canceled by a reexamination certificate. Is reissued, or is in any 
manner terminated prior to the expiration of its full statutory term as presently shortened 
by any terminal disclaimer. 

Check either box 1 or 2 below. If appropriate* 

1 . JL^ For submissions on behalf of an organization (e.g., corporation, partnership, 

universicy, government agency, etc.), the undersigned is empowered to ect 
on behalf of the organization. 

I hereby declare that all statements made herein of my Icnowledge are true and that 
all statements made on information and belief are believed to be true; end further that 
these statements were mede with the knowledge that willful false statemertts and tha like 
so made are punishable by fine or imprisonment, or both, under Section 1 001 of Tide 1 8 
of the United States Codo and that such willful false statements may Jeopardise the 
validity of the application or any patent issued thereon. 

2. The undersigned Js an attorney of record. 

3^ 7-^4^ 



j/_ PTO suggested wording above was ^unchanged _ changed (if changed, an 
explanation should be supplied!. 
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UNITED STATES T ARTMENT OF COMMERCE 
Patent and Trademark Oi«i^ 

Address COMMISSIONER OF PATENTS AND TRADEMARKS 



Washington, D. C. 20231 



Customer Num: 000000 



SHELDON R MEYER 

FLIESLER DUBB MEYER & LOVEJOY LLP 
FOUR EMBARCADERO CENTER 
SUITE 400 

SAN FRANCISCO CA 9411M156 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees and any necessary 
surcharges have been timely paid for the patents listed below, the notation "PAID" will appear in column 10, "STAT", below. 

If a maintenance fee payment is defective, the reason is indicated by code in column 10, "STAT" below. TIMELY 
CORRECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 1.377. THE 
PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. IF PAYMENT OR 
CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE IS ALSO REQUIRED. NOTE 37 CFR 
1.20(k)and (1). 

If the statement of small entity status is defective the reason is indicated below in colunm 10 for the related patent number. THE 
STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. 



PATENT FEE FEE SUR APPLICATION PATENT FILE PAY SML ATTY 
NUMBER CODE AMT CHARGE NUMBER DATE DATE YR ENT STAT DKTNUM 

6^35,030 2551 $470.00 $0.00 09/473,173 05/22/01 12/28/99 04 YES PAID KLYCIOOO-CIP 



DIRECT YOUR RESPONSE TOGETHER WITH ANY QUESTIONS ABOUTTHIS NOTICE TO: 
Mail Stop: M. Correspondence, Director of the United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 



MAINTENANCE FEE STATEMENT 
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DEPARTMENT OF HEALTH AND HUMAN. SERVICES 



Piiblic Health Service 



Food and Drug Admlolstration 
Center for Devices said 
Radiological Health 
9200 Corporate Blvd. 
Rockville, Maryland 20850 

JUNE 10, 1999 



ST. FRANCIS MEDICAL TECHNOLOGIES, INC. 
1900 BATES AVENUE 
SUITE L 

CONCORD, CA 94520 

ATTN: CHARMAINE HENDERSON 

Dear Sp.qn^pr: . 

^, .The. information you have submitted, as required by the Food and 
Drug Administration (FDA) investigational device exemptions (IDE) 
regulation, has been assigned the following document control 
number: 

IDE Number: G990128 
Dat^d: 06-JUN-1999 
Rece i ved : 0 9 - JUN - 1 9 9 9 
Device: X-STOP 

FDA will notify you when the review of this submission has been 
completed or if any additional information is required. In ac - 
cprdance with Section 812.30 of the IDE regulation, you may begin 
your investigation 3 0 days after the date FDA received your 
submission, unless FDA notifies you that your investigation may 
not begin. 

-Ahy questions concerning this submission should be directed to the 
undersigned at (301) 594-1184. Any future correspondence regarding 
this submission should be identified with your IDE number and should 
be submitted, in triplicate, to : 

Food and Drug Administration 
' Centef for Devices and 
Radiological Health 
Document Mail Center (HFZ-401) 
9200 Corporate Blvd. 
Rockville, Maryland 20850 




Director 

Division of General and Restorative Devices 
Office of Device Evaluation 
Center for Devices and 



St Francis 

Medical Technologies. Inc 

ijica, inc. OPERATIVE REPORT 

Case Report Fomi 0 
Page 1 of 1 

SSN: 





Date of Surgenr: I // jj^p suigeon: /C€7J H-S ^ 
To be filled out by the physician 

M items must be completed: missing or incorrectly completed Kerns wHI require additional toUo^p 
SURG,CALSITE(Nan.), SX. M^^^ ^; ,^ ^.^^ , . 

SURGICAL INFORMATION 

1. Levels operated on QLI-Li Qtz^ □^3^4 g^^^S DlS-LS 

2. Type Of anesthesia used: (glocal Q General Q Conscious IV Sedation 

3. Operative Start Time: ^-^^^^Operative End T«ne: ^^^^ eB L ^ 

4. Were there any complications? (mark aU that apply) 

SfNone DExcesslve bleeding DNervedamage QFracture of spinous process 

□Whjnglevel QVascular injury QRupturertear of supraspinous ligament 

□ Implant brealcage □ Other, specify 

5. During the surgery did you (mark all that apply, imp^nt X-Stop? Q Change to laminectomy? 

□ Extend to additionallevel with the X^top? DExperience instrument malfunction? 

□ Abandon procedure or abandon the case: Reason 

6. Ungthofhospitalstay:E^^essthan24hours□1day □2days QSormoredays 

7. Medication prescribed at discharge: QNone Dnsaids ONarcotics DAntibiotics 
Ust drug name and dosage DA^V.c^-j - f ^ f. . , : 

'"^P^p^^^PP-^^p.^ Demm Q^amm QiOmm DlZmm^ ^ 
Lotnumtfe -^^- — 7—^""^ ^ S'^" P"'P'® ""^ 

Implant size ^lowwlevd n6mm riftm» r-i^n m 

Ljomm LJomm □10 mm 012 mm 

Lot number; PU^Ple blue 




Date: ^ / ^ V / Q » <=» 
1900 Bates Avenue. Suite L. Concord. CA 94520 



DEPARTOENT OF HEALTH AND HOMAN SERVICES 



Public Health Service 



Food and Drug Mministration 
Center for Devices and 
Radiological Health 
Office of Device Evaluation 
Document Mail Center {HFZ-401) 
9200 Corporate Blvd, 
RocJcville, Maryland 20850 

January 07/ 2004 
YVONNE LYSAKOWSKI 

ST. FRANCIS MEDICAL TECHNOLOGIES, I 
1900 BATES AVE. 
SUITE L 

CONCORD, CA 94520 

Dear YVONNE LYSAKOWSKI: 

The Center for Devices and Radiological Health (CDRH) of the- Food 
and Drug Administration (FDA) acknowledges receipt of your PMA 
ORIGINAL. This PMA ORIGINAL has been assigned the following unique 
document control number. Failure to reference this assigned number 
in future correspondence may result in processing delays. 

PMA Number: P04 0001 
Dated: 05-JAN-2004 
Received: 06-JAN-2004 

Device: X STOP INTERSPINOUS PROCESS DISTRACTION SYS 

Any questions concerning this submission should be directed to the 
undersigned at 594-1184, All future correspondence regarding 

this PMA should be identified with the PMA number assigned above 
and should be submitted with the required number of copies to: 

PMA Document Mail Center (HFZ-401) 

Center for Devices and Radiological Health 

Food and Drug Administration 

92 00 Corporate Blvd. 

Rockville, Maryland 20850 




Pauline Fogarty 

Consumer Safety Officer 

Division of General, Restorative, 

and Neurological Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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DEPARTMENT Of HEALTH & HUMAN SERVICES Public Health Service 



Food and Drug Administration 
9200 Corporate Boulevard 



Ms. Yvonne Lysakowski ^.j^y 2 i 

Vice President, Clinical and Regulatory Affairs ^ I 2005 

St. Francis Medical Technologies^ Inc. 
960 Atlantic Ave Ste 102 
Alameda, California 94501 



Re: P040001 

X STOP*^ Interspinous Process Decompression System 
Filed: January 6, 2004 

Amended: April 1 , May 20, July 26, August 2, and December 27, 2004, and June 22 and 

November 14,2005 
Procode: NQO 

Dear Ms. Lysakowski: 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration 
(FDA) has completed its review of your premarket approval application (PMA) for the X STOP^ 
Interspinous Process Decompression System ("X STOP"). This device is indicated for treatment 
of patients aged 50 or older sufiFcring from neurogenic intermittent claudication secondary to a 
confirmed diagnosis of lumbar spinal stenosis (with X-Ray, MRI, and/or CT evidence of 
thickened ligamentum flavum, narrowed lateral recess and/or central canal narrowing). The X 
STOP is indicated for those patients with moderately impaired physical function who experience 
relief in flexion from their symptoms of leg/buttock/groin pain, with or without back pain, and 
have undergone a regimen of at least 6 months of nonoperative treatment. The X STOP may be 
implanted at one or two lumbar levels in patients in whom operative treatment is indicated at no 
more than two levels. We are pleased to inform you that the PMA is approved. You may begin 
conunercial distribution of the device in accordance with the conditions described below and in 
the "Conditions of Approval" (enclosed). 

The sale, distribution, and use of this device are restricted to prescription use in accordance with 
21 CFR 801.109 within the meaning of section 520(e) of tiie Federal Food, Drug, and Cosmetic 
Act (tile act) under the authority of section 515(d)(l)(B)(ii) of tiie act. FDA has also determined 
that, to ensure tiie safe and effective use of tiie device, the device is further restricted vidthin the 
meaning of section 520(e) under tiie autiiority of section 515(d)(l)(B)(ii), (1) insofar as the 
labeling specify the requirements that apply to the training of practitioners who may use the 
device as approved in this order and (2) insofar as the sale, distribution, and use must not violate 
sections 502(q) and (r) of the act. 

In addition to the postapproval requirements outlined in the enclosure, you have agreed to 
provide the following data in a postapproval report: 
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Page 2 - Ms. Yvonne Lysakowski 



1 . You have agreed to conduct the following studies and to report on these studies every 6 
months following PMA approval until completion of the studies: 

a- You have agreed to conduct a study to evaluate long-term safety and effectiveness 
of the X STOP® Interspinous Process Decompression System ("X STOP") in the 
patients who received the X STOP under the IDE. These patients consist of two 
cohorts to be evaluated: patients who had moderately impaired physical function 
pnor to X STOP implantation (as determined by a baseline score > 2 0 in the 
Physical Function (PF) domain of the Zurich Claudication Questionnaire), and 
patients who had mildly impaired physical function prior to X STOP surgery (as 
determined by a baseline score < 2.0 in the PF domam of the Zurich Claudication 
Questionnau^). Pam and function evaluations will be perfoimed annually using 
the Zunch Claudication Questionnaire (ZCQ), through the fiftii postoperative 
year. Oimcal exammation will be performed at each office visit to confirm the 
absence of neurologic complications. X-Ray films (AP/lateral views) taken 
dunng the fifth postoperative year will be analyzed to confinn (a) maintenance of 
distraction and (b) the absence of radiologic evidence of device-related 
complications. Secondary endpoints will include mean scores from the SF-36, 
and incidence rates of adverse events, device failures, and secondary surgeries! 

b. The pivotal clinical study found differences in effectiveness outcomes between 
patients with mildly impaired physical fimction at baseline and patients with 
moderately impaired physical fimction at baseline. Based on the study results, the 
indications for use were modified and limited to patients widi moderately 
impaired physical fimction and a confirmed diagnosis of lumbar spinal stenosis 
with X-Ray. MRI, and/or CT evidence of thickened ligamentura flavum, narrowed 
lateral recess and/or central canal narrowing. You have agreed to conduct a post- 
approval study to determine whether patient selection criteria based on the 
modified indication are adequate and to evaluate whether the clinical study results 
are generalizable to the patient population meeting the modified indication. 

This study is expected to include 240 patients at up to 8 clinical sites where all 
participating spine surgeons have completed a company-sponsored physician 
ti-aining program. The clinical sites recruited to participate in tiiis study will be 
comprised of a geographically diverse mix of academic, referral, and/or 
community based sites. 

Safety and effectiveness data will be assessed at baseline and annually tiirough 
five (5) years postoperatively. Pain and fimction evaluations will be performed 
annually using the ZCQ, with secondary endpoints consisting of die Oswestry 
Disability Index (ODI), Visual Analog Scale (VAS). and SF-36. Subjects will be 
expected to return for follow-up office visits at 6 weeks, 1 year, 2 years, and 5 
years postoperatively. Clinical examination will be performed at each ofiBce visit 
to confirm the absence of neurologic complications. X-Ray films (APAateral 
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Page 3 - Ms. Yvonne Lysakowski 

views) taken during the 1st, 2nd, and 5th postoperative years will be analyzed to 
confirm (a) maintenance of distraction and (b) the absence of radiologic evidence 
of device-related complications. At postoperative years 3 and 4, the ZCQ, SF-36, 
ODI, and a safety survey will be mailed to the patient. 

Secondary endpoints will include scores from the SF-36, ODI, and VAS, as well 
as incidence rates of adverse events, device failures, and secondary surgeries. 

Furthermore, you have agreed to compare the results of the 2-year and 5-ycar data 
from this patient cohort with the 2-year and 5-year data from the FMA cohort 
described in Condition of Approval #1 . The post-approval study protocols should 
be submitted as a PMA supplement within 45 days of the date of this letter. 

2. You have agreed to conduct a yearly analysis of adverse events, including the MDR. 

complaint data on the device, and safety data from the post-approval study; and provide 
this analysis in the Annual Report. This analysis should include, but not be limited to, 
evaluation of the major adverse events. The analysis should also include device 
dislddgements and spinous process fractures that have been observed or reported, and 
how the incidence rates of these events compare to those observed in previous reporting 
periods. This trend analysis will help FDA assess patterns in event occurrence. In 
addition, the analysis should describe how those events have resulted in changes to the 
device, device labeling, clinical outreach, and clinical trainmg program. 

Information should also be provided on total number of products sold and number 
implanted for the reporting period. This information will help FDA to assess the adverse 
event data requested. 

Please be advised that the results of the post-approval studies, training program assessment, and 
MDR analysis outlined in items 1-4 above must be reflected in the labeling (via a supplement) 
when the post-approval study is completed, and/or at earlier timepoints, as needed. 

Expiration dating for this device has been established and approved at two years. This is to 
advise you that the protocol you used to establish this expiration dating is considered an 
approved protocol for the purpose of extending the expiration dating as provided by 2 1 CFR 
814.39(a)(7).] 

CDRH does not evaluate information related to contract liability warranties, however you should 
be aware that any such warranty statements must be truthful, accurate, and not misleading, and 
must be consistent with applicable Federal and State laws. 

CDRH will notify the public of its decision to approve your PMA by making available a 
sunmiary of the safety and effectiveness data upon which the approval is based. The information 
can be found on the FDA CDRH Internet Homepage located at 

http://www.fda.gov/cdrh/pmapage.html. Written requests for this information can also be made 
to the Dockets Management Branch, (HFA-305), Food and Drug Adnrunistration, 5630 Fishers 
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Page 4 - Ms. Yvonne Lysakowski 

Lane, Rm. 1061, Rockville, MD 20852. The written request should include the PMA number or 
docket number. Within 30 days from the date that this information is placed on the Internet, any 
interested person may seek review of this decision by requesting an opportunity for 
administrative review, either through a hearing or review by an independent advisory committee, 
under section 515(b) of the Federal Food, Drug, and Cosmetic Act (the act). 

Failure to comply with any postapproval requirement constitutes a ground for withdrawal of 
approval of a PMA. Commercial distribution of a device that is not in compliance with these / 
conditions is a violation of the act 

You are reminded that, as soon as possible and before commercial distribution of your device, 
you must submit an amendment to this PMA submission with copies of all q^proved labeling in 
fmal printed form. The labeling will not routinely be reviewed by FDA staff v^dxen PMA 
applicants include with their submission of the final printed labeling a cover letter stating that the 
final printed labeling is identical to the labeUng approved in draft fomi. If the final printed 
labeling is not identical, any changes from the final draft labeling should be highlighted and 
explained in the amendment. 

All required documents should be submitted in triplicate, unless otherwise specified, to the 
address below and should reference the above PMA number to facilitate processing. 

PMA Document Mail Center (HFZ-40 1 ) 
Center for Devices and Radiological Health 
Food and Drug Administration 
9200 Corporate Blvd. 
Rockville, Maryland 20850 

If you have any questions concerning this approval order, please contact Mr. Glexm Stiegman at 
(301) 594-2036, extension 1 14. 




Director 

Office of Device Evaluation 
Center for Devices and 
Radiological Health 



Enclosure 
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